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EDUCATIONAL TECHNOLOGY

TUESDAY, APRIL 4, 1995

U.S. SENATE,
SUBCOMMITTEE ON LABOR, HEALTH AND HUMAN
SERVICES, AND EDUCATION, AND RELATED AGENCIES,
COMMITTEE ON APPROPRIATIONS,
Washington, DC.
The subcommittee met at 9:42 a.m., in room SD-192, Dirksen
Senate Office Building, Hon. Thad Cochran presiding.

Present: Senators Cochran, Hatfield, Jeffords, and Bumpers.

DEPARTMENT OF EDUCATION

OFFICE OF THE SECRETARY OF EDUCATION

STATEMENT OF HON. MADELEINE KUNIN, DEPUTY SECRETARY
ACCOMPANIED BY:

SHARON ROBINSON, ASSISTANT SECRETARY, OFFICE OF EDU-
CATIONAL RESEARCH AND IMPROVEMENT

LINDA ROBERTS, SPECIAL ADVISOR, EDUCATION TECHNOLOGY

OPENING REMARKS OF SENATOR THAD COCHRAN

Senator COCHRAN. The committee will please come to order.

This morning we are very pleased to begin a special hearing of
the Labor, Health and Human Services, and Education, and Relat-
ed Agencies Appropriations Subcommittee to look at the effective-
ness of educational technology programs that are funded by the
Federal Government.

This hearing will concentrate on four gpgrams, Technology for
Education, Star Schools, Ready to Learn Television, and Mathline,
all of which are authorized under the Improving America’s Schools,
Elementary and Secondary Act.

. We will also be learning about other pro s that support the
integration of technology in the classroom. This hearing is designed
to evaluate the budget re?uest that is submitted by the President
for funding various technology education programs.

As everyone knows, there is a tremendous amount of pressure on
the budget because of the increasing Federal deficit that we see in
the operating budget each year. The President’s budget uest
prcgects an increase in the operating deficit from about $192 billion
to $196 billion next year.

So this is a problem that we have to keep in mind. And that is
another reason why this hearing, in my view, is so important.

We will try to determine where the priorities ought to be for Fed-
eral spending in these technology programs. We want to be sure
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that our classrooms throughout the country, irrespective of their
abilities to finance purchases of equipment and the like that are
associated with these emerging technologies, will have the re-
sources to make available to students these opportunities that are
being developed throughout the country.

There have been some very innovative and imaqinative thing.
happening in this area, and I think the Senate will benefit from
this hearing record that we will develop today.

Let me, without delaying the hearing any further with my com-
ments, call our first witnesses.

SUMMARY STATEMENT OF MADELEINE KUNIN

Qur first witness is the Department of Education, represented by
Ms. Madeleine Kunin, who is Deputy Secretagr of Education. She
is accompanied by Assistant Secretary for the Office of Educational
Research and Improvement, Dr. Sharon Robinson, and Dy. Linda
Roberts, Special Advisor to the Secretary for Education Technology.

We appreciate very much your being here this morning, and as
you have probably already been advised by staff, we do have a lot
of witnesses and a lot of subjects we are going to cover, and we are
asking every witness to limit their statement to 5 minutes.

Thank you very much. You may proceed.

Ms. KUNIN. Thank you very much, Senator. It is a great pleasure
to have this opportunity to appear before Ig'ou and your committee.

As you indicated, with me are Sharon Robinson and Linda Rob-
erts, two experts in this field as well. For the record, ] am submit-
ting written testimony, and will just make some brief oral remarks
right now.

e basic purpose of our remarks is to really examine, as you in-
dicated, what is the most appropriate role for the Federal Govern-
ment in this field. It was only 2 years ago, a very short time, in
some ways, that the U.S. Department of Education was noted more
by its absence than by its presence in the field of technology and
education.

Today, what has changed is that education has a seat at the
table at the Federal level, and is becoming sought after as a useful
* partner by States and by communities, thanks, in part, to your

support and encouragement of these efforts, and also, in large part,
to the rapidly growing demand for information, for the latest deci-
sions about what works, what is effective in the classroom.

So we are working with our constituencies in figuring out how
we can most appropriately meet their needs.

Our task, as you noted, with the budget deficit, is to use our lim-
ited resources in the most targeted and effective way, so that we
can not only meet the technology needs of this country, but also
meet the over-arching mission of the U.S. Department of Edu-
cation, which is to improve access to high-quality education for all
of America’s school children.

In some respects, the Department is a late comer to this discus-
sion, because many States are really far ahead of us, in both the
time and the money they have spent on technology. But in other
respects, our timing is very appropriate, because we now know how
to fill the unmet needs, not as we define them, but in response to
our own customers, the communities, and the States around this
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gountry, s0 we can help further their education agenda as they de-
ne it.

The list which I described is not the list of our own making, the
list of where we see the Federal priorities, it is really derived from
the feedback that we have received from educators and from pri-
vate sector individuals at the State and local level.

And these are some of the things they would like us to do, which
we have begun to do, in order to help them educate their children
most effectively.

One, and it is the greatest question of all, is to create greater eq-
uity between affluent and poor rural school districts, by addressing
some of the disparities in access, and figuring out how to have less
of a division between rich and poor in this area.

As you so well know from your own work, we have an oppor-
tunity through technology to create greater equity, but we also
have }t{xe parallel danger of increasing the disparity if we do not do
it right. ’

One example of how the Federal Government can play a major
role is, for example, through the Federal Communications Commis-
sion. We had legislation pending to provide access, hopefully, at
cost, or at least in an affordable manner.

Another major Federal responsibility is to support planning and
building partnerships within States. Oddly enough, we can be the
catalgsts to make the different States communicate more with one
another.

The vehicle for that has been Goals 2000, where 44 States have
already developed plans involving their own stakeholders in devel-
oping a common strategy.

For exam.ple, the chief States schoo! officer, Wayne Sansaid, in
North Dakota, has used this planning process to bring t:;iether 189
school districts into regional consortia, really linking nology to
education in reform plans in his own State.

A third area where we have had many requests for assistance is
plain old technical assistance and professional develcpment.

The way we are addressing that very strong need is through the
technology consortia, a very innovative, interesting model that
brings together the experts in the region to help schools make the
right choices for themselves. We expect some 260,000 teachers to
be affected by these consortia at the outset.

And fourth, the Federal Government has the great capacity in all
areas, and certainly it is significant in this area, to be a convener,
am&l to help States learn from one another by bringing them to-
gether.

And because this is all such new information, constantly chang-
ing information, it is a very important role. And, of course, we also
support and promote cutting-edge research.

e success of our convening authoricy was evidenced by the two
conferences we have held with 50 States, where they brought
teams. We really felt the energy and excitement in the room. And
lots of new ideas were disseminated across the country as a result
of our bringing these people together in Washington, and having

:bem learn from one another, as much as they did from our exper-
ise.
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The final, but it is not truly the end of the list, only time forces
me to limit it here, is that we are playing a role in stimulating the
development of software related to academic standards.

This is, again, a gap of edutainment. Private sector usage of edu-
cational software is flourishing. The same cannot be said of the
really hard stuff that is related to educational standards. And,
again, our funding is geared toward leveraging that kind of invest-
ment.

I would like to conclude by pointing out two more things. One in-
dication of the power of technology in education became clear *o me
when I attended a conference on super computers, and the chiidren
attended this conference in teams, with high school students, high
school teachers, and college professors.

What struck me was that it was not a hierarchy, with the college
professor being the most knowledgeable, and then the high school
teacher, and then the high school student.

In fact, when I questioned them, they all learned from one an-
other, and the usuﬁ hierarchy and the usual barriers that exist be-
tween different levels of expertise suddenly just crumbled and dis-

apfeared.
think what technology can do in a most powerful way is end
the isolation and categorization of the public school teacher.

The public school teacher can now be on equal standing with the
college professor, can have access to the same kind of knowledge.
And students can go up and down this hierarchy according to their
ability to learn, so that now the high school teacher is part of a
larger community of learning, as is the student.

o the first time we have the possibility of breaking down the
walls of a closed-door classroom, the walls on knowledge, once lim-
@teddto certain people and to certain geographic areas, are all com-
ing down.

PREPARED STATEMENT

Not only does this phenomenon have huge implications for how
we learn, but also for who is in control of knowledge and who can
learn. The end of public classroom isolation has tremendous impli-
cations for school improvement itself.

It means everione can truly achieve his or her greatest potential
and learn to high standards.

[The statement follows:]
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STATEMENT OF MADELEINE
Mr. Chairman and Members of the Comittee: S

Thank you for this opponunity to appear before the Subcommittee. 1 am here to
discuss federal funding for programs that support the integration of advanced technologies
into the nation's elementary and secondary schools.

The nation is experiencing a scientific and technological revolution of unprecedented
proportions. Everywhere we look, information technology is changing ihe way we work and
live -- everywhere, that is, but in our classrooms.

The Secretary and I befieve that technology can serve as a vehicle for improving
student achievement, providing more equitable access to educational opportunities, and
bringing about fundamental improvements in education. Advancing technology use is
central to the Department's mission of equity and excellence, and we are giving it a high
priority. We have already achieved significant success in advancing technology use, and the
appropriations we are requesting in FY 1996 and future vears will help to accelerate further
improvements that benefit all our nation's learners.

Last year, Vice President Gore challenged industry to wire every classroom to the
Information Superhighway by the year 2000. It is a daunting chailenge, as only 3 percent
of classrooms are connected today. Dozens of states and hundreds of scheol districts have
set equally ambitious goals, aimed at enhancing the effectiveness of schools and preparing
our youth to live and work in the "Information Era."

Achieving these goals will come about largely through the efforts of state and local
government and the private sector. However, progress can be greatly accelerated if the
federal government provides some support for this work. Our contribution is to support
state, local district, and school innovations, to advocate broadly for schools’ access to new
technologies, and to ensure that the increased use of technology benefits all leamers
Appropriations of $79 million in FY 1995 and $122 million in FY 1996 are long-term
investments that will enable the Department to help initiate these important changes in
schools. (Please see attached table.)

In the FY 1995 budget, Congress appropriated $49 million in new funding which,
combined with the Star Schools program and other Department efforts, constitutes our
technology initiative. The Office of Educational Technology, ably led by Dr. Linda G.
Roberts, is charged with pulling these activities together into a coherent effort and providing
national leadership and visibility.

I should note that the Department has already accumulated a record of significant
achievement in advancing technology usage. Since 1988, for example, the Star Schools
program has made distance leaming (instruction delivered over distances by network or
satellite) an established instructional method, especially in rural and urban schools with little
access to educational resources. This school year, several million childien will participate
in distance instruction, many through programs now supported by a Star Schools grant or
through programs that have received support in the past from Star Schools. lavestinents in
R&D for disabled learners have resulted in a range of powerful new technology-based
instructional tools. In the last year, the Department has provided considerable assistance to
states and communities seeking to increase technology use, and has become a leader in
providing services for educators over the Internet.

TECHNOLOGY'S IMPORTANCE TO SCHOOL IMPROVEMENT

Perhaps the least heralded, but most important advantages of technology is its effect
on the function and status of teachers. At a recent conference on high-performance
computing here in Washington, 1 asked a teacher how she had come up to speed on all this
technology. She said, “oh, they teach me,” pointing to her students.
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Something radical is occurring. The lines of hierarchy between teacher and student are
becoming blurred. The isolation of the teacher is broken down as technology is being used
as a 100} of communication in a common language. Knowledge once limited to certain areas
and individuals is becoming more widely available. This phenomenon has huge
consequences for how students learn, who is in control, and who can learn -- and for school
improvement itself

Goals 2000, the nation's strategy for meeting the eight National Education Goals, asks
us to hold all our children to high standards of achievement. The law provides resources for
states and school districts as they develop new, high standards for what students should
know and for planning to help focus all educational efforts on reaching these standards.
These new standards being developed by states are ambitious indeed, and they challenge all
our students to perform at levels now expected only of our best students. Technology can
help many more of our students meet these high standards.

Effective uses of technology in educational setings include supporting administrative
tasks like storing student records, bridging distances through interactive video and data
networks; skills acquisition, such as helping kids master pronunciation and spelling;
developing writing skills; and simulating complex tasks such as managing a stock portfolio.
In all of these cases, technology enables tasks to be tailored to the user's speed, skill level,
and interests, increases interactions with others, and provides access to more information

Results from schools around the country and from research indicate that technology
does help students meet high standards Comparisons of interactive video instruction and
the most basic types of computer-based instruction and with more traditional instructional
formats indicate that these methods are as much as 30 percent more effective  Research on
students with disabilitics has indicated that aimost three-quarters of school-age children with
disabilities were able to remain in a regular classroom and 45 percent were able to reduce
school-related services through the use of telecommunications and other technologies

Furthermore, projects around the country like the Christopher Columbus Middle
School in Union City, NJ, the Val Verde School District in California, and the Science
Collaboration Project ("Co-Vis") between high schools in fllinois and scientists at
Northwestern University have reported results such as dramatic increases in test scores,
decreases in teacher and student absentecism, increases in the time devoted by students to
academic subjects, success in awakening interest in students who have not responded to
traditional instruction, and imporiant learning experiences for students interacting with other
students, teachers, and professionals around the world Based on the results of research and
projects like these across the country, there is a compelling case for teachers and learners to
have full access to technological tools

1t 1s important to recognize that not all schools have applied technology to education
with equal success Common features of many successful schools are worth mentioning:
first, there is a plan that defines what the technology is to do, what it will cost, and how it
fits into teachers’ instructional strategies Second, the preparation of teachers to use these
technologies is given high priority. Third, investments in hardware and software are
matched by spending for staff development and on-site technical support Fourth, computers
are connected to each other via local area networks, and to the outside world via the Internet,
to increase productivity and access to information And finally, technology is treated in
these schools as an instructional tool just like the blackboard and textbooks, and therefore
is present in every classroom, not just in a computer lab, library or media center

The cost-effectiveness of technology is more difficult to measure hnpressive learning
gains have been documented by researchers, yet many other important educational results
are difficult to quantify. The research results, combined with technology's power to expand
lcarning time beyond the traditional school day, suggests significant long-term value, but
implementing technology can consume three percent or more of the educational budget
This represents a large fiaction of non-personnel costs  Furthermere, technology
implementation is difficult, and improvements in student performance are hardly automatic

0
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Still, it is important to point out that the private sector continues to make massive
investments in information technologies because they contribute to profitability and are
necessary to keep up with competitive pressures. Schools should heed this significant trend.

Aside from its effects on lcz:aing, another reason for giving all students access to
advanced technology is the direction of the American economy Most new high-paying jobs
require skills in finding, analyzing, and manipulating information, and information
technologies play an important role in keeping U.S. businesses competitive in world markets

The Wall Street Journal reported recently that these technologies are essential to many
industrics. and "sophisticated computer networks. have become information factories that
speed innovation and compress product cycles . American companics are their undisputed

€ masters.” Many American parents rightly believe that students who are adept users of
information technology have a leg up in a highly competitive job market In addition,
technology enables many individuals with disabilities to work and become productive
citizens

.

Giving our students access is important not just to help them today but also to build a
nation of lcamers who are prepared to use information for their entire lifetimes. The private
sector should be looking to develop a future market of Americans who will use new
telecommunications resources, not just looking to make a profit from sefling services to
schiools Ifwe provide connections to the schools today, the payoff in the future will be very
great, especially for telecommunications firms.

HOW TECHNOLOGY WILL BECOME PART OF EDUCATION

I he integration of technology into education will depend largely upon state and local
govemments and the private sector  State and focal governments provide over 93 percent
of the nation’s investment in clementary and secondary education.  Accordingly, most of
the spending on hardware. software, professional development and support services will
come from state and local public funds. Many states and school districts are now
developing or implementing technology plans. Vet districts have few sources of
independent, objective advice and support for technology implementation. Moreover. a
recent survey completed by the National Center for J:ducation Statistics indicated that
while 35 percent of school buildings have some connection to the Internet, only 3 percent
of classrooms arc connected. A few schools have moved to make technology available
widely in school buildings; the grea® majority have not.

Broadly speaking. the private scctor’s role is to provide teleccommunications services
and applications for education and lifelong 1carning  The private sector will build the
telecommunications infrastructure, for cxample, Pacific Bell has commiitted to providing
data links for all California schools, collcges, and universities  The private sector will also
make a large share of the nation's investments in software and applications development for
education and lifelong learning  So far, most private sector R&D is being invested in the
development of entertainment software rather than in high-quality software that supports

. instruction

FEDERAL LEADERSHIP IN TECHNOLOGY FOR EDUCATION

N Despite the work being done by states, local educators, and the private sector, the
Department's discussions with educators over the last two years indicate that at least four
significant barriers to more widespread and effective use of technology in education persist

While computers are found in almost every school regardless of per-pupil expenditures,
the most advanced uses of technology have made it into all too few schools  Poor and rural
schools in particular will continuc to face enormous hurdles to techrology imptementation

"Wall Street Journal, "High-Tech Edge Gives U S. Firms Global Lead in Computer
Networks," September 9, 1994, p. 1
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Second, the great majority of teachers do not have the expertise to make greater use
of technology in their classrooms, nor do they hav: time to learn in the school day's hectic
schedule. Until teachers have more opportunities to develop these skills, no amount of
hardware and software will make a difference.

Third, computer technology is complex and changes rapidly, so states and school
districts nced ongoing assistance to plan for and implement technology. School districts
typically rely on hardware and software vendors to help them make decisions about
technology usage. Few districts have access to more objective advice to guide their

decisions. As a result, they rarely benefit from the experience of other states and districts
or from research.

Finally, while software developers have invested substantial sums in the development
of products designed to entertain, they have not paid as much attention to the school market.
1 developers have incentives to develop state-of-the-art educational products along with the
plethora of games and business applications, our learners will benefit considerably.

At the Secretary's Conference on Educational Technology tast month, teams of
educators from all 50 states with responsibility for technology planning and implementation

were asked what the Department could do to support greater technology usage The
recommendations fell into four basic categories.

First, they asked that the Department provide technical assistance and successful
models in areas such as school connectivity and infrastructure, professional development
methods, creating partnerships with the private sector and communities, financing

technology, assessing technology's impact, and integrating technology into curriculum and
classroom practice.

They also asked that the Department provide policy guidance and leadership in areas
like interoperability standards, professional development standards, equitable access,

sharing information between statcs, acceptable use policies and practices, and public
awareness.

And they asked the Department to provide funding for ongoing technology planning,
assessing projects and programs, and research on how technology increases leaming.

THE DEPAKTMENT'S TECHNOLOGY INITIATIVE

The Department has the capacity to accomplish many of these tasks. It is working to
expand access to technology for all students, not just the students in leading-edge districts.
It supports planning at the state and local levels. 1t helps educators to leam from the
experience of successful schools and districts and from research. It supports on-going
technical assistance for states and districts It can support the development of research and
new technologies that help learners  And it can ensure that all federal programs and policies

broadly support the infusion of technology into schools. The Department's technology
initiative focuses on these activities.

The Secretary will release a national, long-range plan for the use of technology in
education in September, 1995, This plan will be a national vision statement on how
technology can improve leaming It wili be released after extensive dialogue with educators,
experts, representatives of state and local government, the private sector, and the public. The
plan will describe a federal course of action, actions underway at state, local, and school
tevels. and efforts undertaken by the private sector.

In the meantime, however, we are moving forward witls activities that seek to address
the needs identified to us by educators

12
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Goals 2000 Planning Grauts. A comprehensive approach to improving school
performance has to include technology For this reason, the Departinent provided support
in FY 1094 for planning in the use of technology in education at the state and local district
level as part of the Goals 2000 Educate America Act The Department has provided
planming grants to 45 states and the District of Columbia on the use of technology. The
Department is also providing technical assistance to states to help them resolve difficult
issues raised in the planning process According to Wayne Sanstcad, the North Dakota
superintendent of instruction, the Goals 2000 technology grants have enabled his state to link
technology planning with the overall reform plans in his state. "we now have 189 districts
orgamzed into eleven regional consortia focused on school improvement, and utilizing
technology to benefit all students is a major focus of their work " The State of
Massachusetts’ Five Year Master Plan, devcloped with partial support from Goals 2000,
integrates technology implementation into the plan and describes services and support that
the State plans to provide to districts  In Louisiana, the Goals 2000 technology planning
grant has brought important stakcholders to the same table to work together, including the
state  department of cducation. higher education. public television. the state
telccommunications office, and the private sector

Challenge Grants for Technology in Education.  School districts in poor and
1solated parts of our nation will have the most difficulty acquiring and using technology For
this reason, Congress appropriated $27 million in competitive grants to support partnerships
that include at least one local education agency with a high percentage or number of children
living below the poverty line and technology developers, telecommunications service
providers, and others who share the dream of helping America enter the 21st century with
new technology-supported, high-performance learning cnvironments Partners may include
companies that produce software, schools and busincsscs, state and local government

agencics, hbraries and adult learning providers, colleges and universitics, telephone and
cable companies and others

Interest 1n the Challenge Grant program has been cxtraordinarily high Before the
program was formally announced, the Department received over 1,200 requests for
nformation bv mail  Some 35,000 copics of the application package have been mailed out,
and since the announcement of the program on March 7, over 1,500 individuals have
accessed the electronic copy of the application on the Department's Internet server

The Challenge Grants are being administered by a task force with members from
several agencies  This innovative approach is allowing the Department to leverage the
resources of federal agencies and operate the grant program in a cost-cfTective manner

The Star Schools Program, In the 1980's, cducators began to reatize the potential of
distance learning to provide educational services to the mast underserved arcas of the nation
Since 1988, the Star Schools program has served to greatly expand the programming
avadable to educators via distance learning connections Funded at $30 million in FY 1995,
the Star Schools program will provide services including student instructional programming,
stafT des clopment activities, technical assistance. and dissemination activitics for more than
one mithon learners this year Student programming is being extended for the first time this
year to Hawaii, the Pacific Northwest and Puerto Rico Children residing in Native
Amencan communities in the Midwest will receive courses in mathematics, science, forcign
languages and workplace literacy Students in small. rural towns in the South and major
urban cittes around the country are being stimulated to scek careers in science after
participating in engaging hands-on experiments and on-air presentations

Studies of the program document its overwhelming success at all levels of learning
Special education students participating in the program showed increased improvement in
critical thinking and problem solving skills, increased interest in school, and greater
confidence in themselves as learners  Limited English proficient students showed significant
improvement in content knowledge and skills, increased interest in subjects, improved
attendance, and increased cfforts to take responsibility for their own learning  Students who
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participated in- Chapter 1| programs showed statistically significant improvements in
language skills, quality of work, and attendance, and higher self-regard. Finally, teachers
reported changes in their own methods, such as using different and varied curriculum
materials, increased usc of cooperative learning strategies, and an increase in the use of
multiple technologies in the classroom, including the use of the Internet  These results
clearly reflect the need to continue this program as it provides increased opportunities for
students to learn and teachers to acquire the needed skills to teach in this communications
age

Funding in FY 1995 will be used to continue the second year of grants awarded in
1994 Part of the funding (approximately $3 million) will support a new telecommunications
project focusing on increasing high school completion rates and enhancing adult literacy
rates

National Conferences. There are many promising cfforts now underway in states and
communitics across the nation, and a key federal role is to facilitate the sharing of ideas and
expertise among the nation’s educators. In May, 1994, and again in March, 1995, the
Sccretary convened teams of educators from alt 50 states with responsibility for technology
planning and implementation In September, 1994, the Department, the National Science
Foundation, and the Department of Commerce jointly sponsored a third conference of state
tcams -- this time focused solely on building an information infrastructure for the nation's
schools These conferences not only facilitated sharing of information and strategics
among the states, they also clarified the arcas where the Department and other agencies
can provide real assistance in advancing technology use.

Serving Our Customers with Technology. The Department is using the Internet and
telecotmmunications technology aggressively to provide information and services to its
customers  Information about Department activities is available through Gopher and World
Wide Web servers, a dial-in bulletin board, and through the Department’s toll-free number,
(800) USA-LEARN. The Department's award-winning AskERIC service enables educators
across the country to ask questions and receive answers culled from the resources of the
ERIC clearinghouses  The Satellite Town Meeting, a onc-hour interactive broadcast,
engages thousands of local education leaders every month in dialoguc about education
reform  On-line forums organized around important policy questions involve hundreds of
educators across the country in direct discussions with policymakers The Direct Student
Loan program is cnabling colleges and universities to access information and file reports
clectronically with the Department

Technical Assistance and Professional Development Consortia. Schools and
districts have few objective sources of advice and technical assistance for technology These
consortia will provide states and local districts with advice and training for educators,
especially teachers, to expand their capacity to use technology in effective ways  The S10
million appropriated for these consortia will expand the reach of organizations that khow
how to build telecommunications networks, train teachers, and integrate technology into the
curriculum  The consortia will also work with colleges of teacher education to improve the
knowledge basc of pre-service teachers as well  Through direct and indirect services, these
consortia will reach ten percent of the nation's 2 5 mitlion teachers every year  Over the next
five years, we will provide support to half of the nation's teaching force

Telecommunications Policy. Telecomimunications policies made at the national level
should be made with the education of children in mind The Secretary supports affordable,
equitable access to knowledge and resources for schools, librarics, and other educational
institutions  Tclecommunications providers and state public utilitics commissions are
important partners for schools in providing affordable access  There is tremendous variation
in the telecommunications rates paid by schools from state to state, and even within some
states  The Department will work with state and local governments to identify ways to
ensure affordable access to the information superhighway, and will provide information to
states on innovative ways to plan for and finance technology The Secretary will also work
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closely with Congress and with Reed Hundt, Chairman of the Federal Communications
Commission, to make telecommunications services affordable to schools and other
educational institutions.

Research and Development. Federal R&D should focus more effectively on
identifying promising uses of technoiogy for learning. In order to focus the federal
investment in research and development for technology in education, four high-priority areas
have been initially identified through an interagency planning effort, led by the Department
of Education, through the National Science and Technology Council's Committee on
Education and Training' (1) research on learning and cognitive processes to improve the
understanding of the leaming pracess and how technology can best support that process. (2)
new models for evaluating learning and learning productivity, (3) development of high-
quality, affordable learning tools and environments for use in a variety of settings including
schools, workplaces, and homes, and (4) demonstrations of innovative technology and
networking applications on how the information superhighway can be used for advanced
instructional systems

In addition, the Department's Office of Educational Research and Improvement (OERI)
is developing a fong-term R&D agenda that will examine the impact and effectiveness of
telecommunications and information technologies in arcas such as ecarly childhood
development, schoo! achievement, school finance and governance, libraries, and lifelong
learning.

Special Education R&D. The Department has a longstanding responsibility to help
those who face special challenges to become active participants in learning Over the last
five years, the Department has invested $55 million for the development of new tools and
methods that help students with disabilities through the use of cutting-edge technology One
example is from developers at CAST in Massachusctts They have designed curriculum
software that enables a person without motor movements to manipulate the computer screen
by nothing more than eye movements. By designing software to meet individual needs of
students, these projects can also improve educational resuits for everyone, including
individuals with disabilities

The National Institute on Disability and Rehabilitation Research (NIDRR) within the
Department of Education is supporting research and development concerning access to the
NIl for individuals with disabilities. This research holds the promise of benefitting the
educational system at all levels.

Ready-to-Learn Television. This program will support the development of video
programming for pre-school and elementary school children and their parents to promote
school readiness $7 million has been appropriated in FY 1995.

Telecommunications Demonstration for Mathematics. This program will provide
a grant to a nonprofit telecommunications entity to carry out a telecommunications-based
demonstration project to improve the teaching of mathematics $2 25 million was
appropriated for FY 1995

Leveraging Other Federal Programs. In addition to programs that directly address
technology use in classrooms, the Office of Educational Technology is pursuing efforts to
integrate effective technology usage into major education programs, including Title I of the
Improving America's Schools Act  These will ensure that federal doliars are supporting the
most effective practices of integrating technology.

MILESTONES FOR SCHOOL TECHNOLOGY ACCESS
Since Vice President Gore's challenge to the telecommunications industry to provide
linkages for the nation's classrooms by the year 2000, the Department, through its Office of

Educational Technology, has begun to develop a set of milestones for schools’ access to
technology that include the Vice President's challenge and go beyond it to address other

9
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important aspects of technology for learning. These milestones arc based on goals that
states, districts, and communities across the country have developed for themselves and
recommendations released by hundreds of education, training, and business organizations.

They also reflect the goals expressed by the U.S Advisory Council on the National
Information Infrastructure in its report, "Common Ground: Fundamental Principles for the
National Information Infrastructure.” After extensive review and comment, these milestones
will be published ir: final form as part of a national plan releascd later this year In future
years, the Department will measure its success against these milestones

By the year 2000 --

. All classrooms, libraries, and community-centered organizations will have connections
to the National Information Inirastructure

. All Americans will acquire the knowledge and skills necessary to use computing and
teleccommunications technologies in support of education and life-long learning

. All schools will use technology effectively in support of the achievement of state and
local content and performance standards.

. All tecachers will have the knowledge and skills necessary to use technology
successfully in their classrooms

CONCLUSION

The integration of technology into schools is a means of providing access to greater
opportunitics for all Americans, and especially our young people If we are successful, our
young people will not only be better educated, but they will be better able to live and work
in an increasingly information-oriented society The nation's schools have begun to invest
in technology, but the road ahead is difficult and full of risks 1 believe that the Department
can provide meaningful support and assistance to educators in this process, and thereby
increasc the chances that technology will fulfill its promise of opening up new opportunitics
for our citizens.

FUNDING FOR EDUCATIONAL TECHNOLOGY

($000'S)
1995 1996
Program Appro. Request
Educational Technology (ESEA IIT)
Technology for Education (Part A)
K-12 Technology L.earning Challenge $27,000 $50,000
Adult Learning Challenge 0 20,000
National Activitics:
Regional Technical Support and Professional
Development 10,000 10,000
Federal Leadership 3,000 3,000
Subtotal 40,000 83,000
Star Schools (Part B) 30,000 30,000
Ready-to-Learn Television (Part C) 7,000 7,000
Telecommunications Demonstration Project
for Mathematics (Part D) 2,250 2,250
Total 79,250 122,250
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OFFICE OF EDUCATION TECHNOLOGY

Senator COCHRAN. Madame Secretary, let me ask you a question.
I hate to interrupt you, but we passed the Goals 2000 Act, and in
that legislation, authorized the establishment of an Office of Edu-
cation Technology.

Could you tell us whether that Office is up and running, and
what it i8 doing? Is it providing leadership in this area?

Ms. KuNiIN. I think it is doing precisely what you intended, but
doing so without a heavy bureaucracy, and doing so by being the
convener and creating a focal point for education technology.

As you know, Linda Roberts is the head of that Office. The de-
mand for her services and our services has just been tremendous.
But we also do not have to do it all ourselves. We really are, in
a sense, a catalyst and a connector between other groups that also
have information.

Senator COCHRAN. I wonder if she could tell us, or maybe you
can, how the office is interacting with State education boards, or
others with whom they have contact, and how they are working to
help provide leadership.

What are the details of that?

Ms. KUNIN. I will turn that over to Linda. Just let me emphasize
one thing I did mention earlier. Probably the most effective tool for
interaction has been Goals 2000, and the fact that States have pro-
duced technology plans as part of their Goals 2000 application
process.

That has been the vehicle that has connected us formally. And
then there are many, many informal connections with the private
sector. We have become a kind of mecca for information, where in-
formation goes back out.

Linda, you probably would like to elaborate on that.

Dr. ROBERTS. Well, I know our time is very short, but very brief-
ly, the single most important interaction that we have had has lit-
erally been with the State technology planning teams and the State
Goals 2000 task forces.

Most of our interaction took place during the two conferences
that we held here in Washington, where we had extensive opportu-
nities to meet, to discuss not only on an individual State-by-State
basis, Senator Cochran, but also bring the States together on a re-
gional basis.

But in addition to that, I have made myself available to a num-
ber of the State planning teams across the country. I just came
back from a trip to Alaska, where I met with not only the tech-
nology planning team, but also the members of the State board, the
Lieutenant Governor, and the new commissioner of education.

And the role that we play is to validate, really to validate their
efforts, to link them with resources that are available in their own

gg:ttgs, and to help them negotiate the future of technology in their
8.

NATIONAL LONG-RANGE TECHNOLOGY PLAN

Senator COCHRAN. I know that one of the efforts will be to de-
velop a long-range plan, and I am curious to know what you see

:ﬁ. ::
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ni)v:egs the components of the plan, and when that will be com-
pleted.

Dr. ROBERTS. The plan is on schedule. We expect the plan to be
ready for the Congress in September, as the legislation requires.
We have condu a number of meetings with experts in critical
areas of, for examYle, financing and infrastructure of technology.

That is the single most important area we hear about from every
State and every school district around the country. We have spent
a great deal of time understanding the needs of teachers, both
teachers in the system now and teachers coming into the system,
so there is a focus on professional development.

We have also spent considerable time with experts in the field,
trying to understand how we can influence the development of soft-
ware and new applications. And finally, there is the whole issue of
access and equity, but it is clearly related to the financing and in-
frastructure issues. :

In following the requirements in the legislation, we are spending
a lot of time listening to the education community, and trying to
figure out how we can provide a vision for the future, That is what
they would like the Secretary to do, as well as provide a real blue-
print for action.

I am very confident that we will have a plan that combines the
best of what we know, and really propels us into a number of ac-
tivities that we know can make a difference over the next 5 years.

READY TO LEARN TELEVISION

Senator COCHRAN. I notice in today’s USA Today, there is an ar-
ticle about the Ready to Learn Program, and I understand the De-
g::rtment has been working cooperatively with the Corporation for

blic Broadcasting on the Ready to Learn Program. 1 was going
to ask Dr. Robinson to comment about that.

This article talks about how preschool shows are part of a master
ﬁlan. It sounds very interesting. I do not know whether you have

ad an opportunity to see this.

I was just handed this as I was on my way to this hearing. I am
i:ing to ask that it be put in the record at this point, so we will
ow what I am talking about, or those who read the record, if
anybody ever does, will know what we were talking about. :

The information follows:]

{Prom USA Today, Apr. 4, 1906)
PBS PRESCHOOL SHOWS ARE PART OF A MASTER LESSON PLAN

(By Alan Bash)

In Toledo, Ohio, public TV station WGTE isn't just beaming out 8 hours daily of
shows like “Sesame Street” and “Barney.” In the words of president Shirley
Timonere, WGTE is also “teaching people what to do with the shows when they get

om.

The station holds about 1,000 workshops a for parents and child care provid-
ers, teaching them how to hammer home the lessons for kids learned on PBS. Each
month, WG Evu out about 4,000 free books to kids, mostly titles mentioned on
the PBS show Rainbow.”

Today, the ration for Public Broadcasting will award $37,500 to WGTE for
its role in public TV's initiative for preschool viewers, PTV: Ready to Learn

Ready to Learn, beyond station outreach, provides:
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Up to_nine hours of uninterrupted preschool fare, including old shows such as
- “Mister Rogers” and newer ones such as “Shining Time Station.

Brief pro-social messages between shows from new characters called P-Pals. .

PBS and the Corporation for Public Broadeasting (which has chipped in $7 mil-
lion) are touting Ready to Learn, unveiling a new study and awarding station grants
for outreach work. That news comes as the U.S. Senate holds a hearing today on
educational funding and continues to mull CPB cuts.

The CPB-commissioned study found that 4-year-olds who watched one or more of
four PBS shows—‘Barney,” “Sesame Street,” “Reading Rainbow,” and “Mister
Roger"—were more likely to show of “emerging literacy” than non-viewers. (Emerg-
ing literacy includes recognizing letters, couni:in%l to 20 and naming colors.) The ben-
efits were even more pronounced among poor children.

The study also reports that 88 Fercent of preschoolers watched one of the four
PBS shows and that kids from all economic backgrounds were equally likely to
watch them. .

CPB admits the study, which compiled data from a 1993 government survey, is
not a controlled experiment. Further, the initial survey asked questions about the
four TV shows, not about Ready to Learn (which wasn’t around yet), but CPB is
touting it as evidence of Ready to Learn’s success.

- “Scientiﬁcallty, it's useless” in proving Ready to Learn's value, says Larry Jarvik
of the Center for the Study of Popular Culture, a frequent PBS critic. Nonetheless,
CPB believes in the program, announcing today $200,000 in grants to stations.

CORPORATION FOR PUBLIC BROADCASTING

Senator COCHRAN. Could you comment on that for us? Please tell
us what that is about.

Dr. ROBINSON. I would like to comment on that. The opportunity
to work with the Corporation for Public Broadcasting——

Senator COCHRAN. You might pull the mike over, so we can hear
you. Pull it up real close.

Dr. ROBINSON. Great; is that better?

Senator COCHRAN. That is very good. Thank you.

Dr. ROBINSON. I have not had a chance to see that article, but
I am pleased to report on our progress working in collaboration
with the Corporation for Public Broadcasting to develop new pro-
gramming for preschool and young learners to deal with the issue
of readiness.

We know that no matter what the quality of the instructional
program, if we have not thought in terms of the context and the
total life of these students, they are not going to be fully able to
take advantage of what schools gave to offer.

We need to take advantage of all media, all opportunities to
interact with families and other caregivers, other adult caregivers,
to help support students’ capability to take advantage of edu-
cational opportunities.

I think in using this rather modest amount of funding, by work-
ing in a collaborative effort with the Corporation for Public Broad-
casting, we are, in fact, leveraging other important resources to
produce a more powerful outcome than would be possible if we
were to work in isolation.

So I think it is a grand moment, where we can share what we
know about learning, they can share what they know about the
program development and the maximum potential of the medium,
and we can provide a public service, as the Congress intended.

COST-EFFECTIVENESS OF TECHNOLOGY

Senator COCHRAN. Let me ask Secretary Kunin whether, based
on the experience we have now and looking at the cost of these pro-
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grams, are these new technologies providing cost-effective ways to
enhance learning?

Ms. KUNIN. I do not know if we have a scientific answer that
analyzes every program for its cost-effectiveness, but we do have
enough evidence to tell us that, yes, by and large, they are work-
ing, and they reach students in classrooms that otherwise would
not be reached with this level of educational, both excitement and
subject matter.

So I think this is the way to go, for two reasons. One is, students
have to be conversant and adept at using technology in order to be
employed in the future, and two, technology is proving to be a very
powerful educational tool.

But we do have to learn more about that. I do not think the full
story is known yet. A very interesting and, I think, excellent report
put out by the Office of Technology Assessment that you and your
colleagues commissioned points out that one of the areas that we
really have to emphasize is teachers and technology and making
that connection.

What it also points out, though, is that we are moving in the
right direction. We are moving in the right direction in givin
teachers the kinds of skills and the kinds of information they nee
to make good decisions, to be cost-effective in their communities.

One of the hard questions is: How do you choose which software?
Hlo;v? do you choose which kind of training program you should em-
ploy?

And these new consortia will enable many, many teachers to
really have consultants that they can call upon, who know the lat-
est information. _

Senator COCHRAN. Dr. Robinson, do you have any comments
along that line?

Dr. ROBINSON. Yes, Senator; I think it is important to say that
as we change our definition of what we want schools to do, from
simply conveying facts, to helping students be able to access facts
and solve their own problems, technology moves from being an in-
teresting tool, if it is possible, to becoming absolutely essential, be-
cause now we are requiring students to form their own questions,
and our job is to support their pursuit of the answers.

There is no way for teachers to bring the resources necessary to
support that kind of learning into every classroom without tech-
nology. It is almost beyond the cost-effectiveness issue, although
that 18 a very important factor.

The question mes how to bring the most powerful tool for
accessing a wide range of data sources and information sources to
every student, so that every student can pursue their highest
learning aspirations.

Senator COCHRAN. Thank you very much.

Let me thank all of you for starting off this hearing in such a
good fashion, giving us this overview, and the Department of Edu-
cation’s Federal role in this effort. Thank you very much.

Ms. KUNIN. Let me thank you, Senator, and your committee for
your strong interest and strong support for this kind of change and
involvement. We appreciate it very much.

Senator COCHRAN. Thank you.

[
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NONDEPARTMENTAL WITNESSES

STATEMENT OF TOM BURNHAM, SUPERINTENDENT OF EDUCATION,
STATE OF MISSISSIPPI, JACKSON, MS

Senator COCHRAN. Our next witness is Dr, Tom Burnham, who
is the Superintendent of Education for the State of Mississipgi.

I have to also notice for the record that my good friend, Charles
Deeton is here. He has been a very fine leader in our State in edu-
cation efforts, a member of the State board of education, always
there when someone with good common sense and judgment is
needed to help shape the policies in our State. We appreciate
Charles being here.

Dr. Burnham, welcome. We have your statement, and as you
know, we are tryinito limit everybody o 5 minutes on their state-
ment, to give us a chance to have a discussion of the issues.

You may proceed.

Dr. BURNHAM. Thank you very much, Senator Cochran. The
State board of education and I thank you for this opportunity to
apFea.r before this committee.

8 today as the chief State school officer who has had the
privilege of serving 27 years in public education in my home State
of Mississippi.

I truly appreciate the opportunity to share with you our State’s
commitment to education, and the vital role that the Federal Gov-
ernment has played and should continue to play in supporting and
improving teaching and learning.

ssissippi is unique among the 50 States. The State’s per capita
income places us near the bottom of any list that you wouid choose
to review. We spend approximately $3,500 per year per child on
education, compared with the national average of $5,900 a year.

However, this expenditure represents 45 percent of our total
State budget, and we are very proud of the fact that 73 percent of
every education dollar in the State of Mississippi goes directly to
the classroom.

Technology plays an important role in fostering systemic change
and improving teaching and learning for all Mississippi children.

I want to talk to you today about several important technology
initiatives that clearly demonstrate the valuable role of Federal
support in education. These projects span all grade levels, but are
joined by one common thread.

They were initiated or have been strenfthened through Federal
support. Mississippi is provid.inﬁ national leadership in two impor-
i:ant technology initiatives, technical preparation and work place
earning.

The initial funding for tech prep in the State of Mississippi was
a Federal funding level of $1.4 million. It became a catalyst that
set in motion the tech prep initiative in our State. To date, our
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State legislature has appropriated $45 million to carry this initia-
tive forward.

Students in the Mississippi Delta who have never been exposed
to any career other than chopping weeds out of a cotton field, today
explore worldwide technology careers that range from agri-science,
to aerospace, and to a host of other activities that they never would
have been exposed to otherwise.

Also, they are involved in the use of robotics and lasers and real-
world applications. We are seeing concrete examples of improve-
ment.

Average attendance in tech prep schools in Mississippi have
soared to 96.4 percent per day, and the graduation rate is improv-
ing significantly. A parallel companion of tech prep is the Mis-
sissippi Educational Technolo%y Enhancement Act of 1994.

This was brought forward by the success of tech prep and Fed-
eral funding for technology in Mississippi, and to date, our legisla-
ture has appropriated almost $100 million of matching money to
continue these initiatives.

Another key program in our State is FiberNet 2000. This is a re-
sult of a partnership among 12 public-private entities, including
four local school districts.

The FiberNet network delivers two-way audio and video instruc-
tion at the secondary and post-secondary level. FiberNet is being
expanded in Mississippi this year thanks to a $927,000 State ap-
propriation and a matching Federal grant of $560,000.

Through this program, teachers in electronic classrooms can see,
hear, and personally interact with students in classes from Ger-
man, to creative writing, to fine arts. Mississippi was one of the
three original Star grant States in this Nation.

Today, more than 280 public schools in Mississippi and 3,000
students enjoy distance learning, ranging from Japanese, prob-
ability and statistics, advanced placement physics, history courses,
and other examples of bringing higher-level academic courses into
our classrooms.

In my State, we have explored technology as a means to make
up for our inability to attract and retain highly qualified teachers
in some instructional areas and in isolated rural communities.

Teacher shortages are high in Mississippi, as in most States. To
date, we have issued over 964 emergency certificates, and the State
board of education has identified a number of critical shortage
areas.

The availability of these advanced courses opens up opportunities
for previously denied students in rural Mississippi. Young Mis-
sissippians are acquiring credits in higher-level academic courses
that otherwise would not be available to them.

For example, a young lady named Angel Bass in a small rural
community, Senator Cochran, of Puckett, MS, needed a higher-level
math course to be accepted to the Air Force Academy.

Her school did not offer this course. Through the Star Schools
network and the SERC network, she was provided calculus. She
was admitted to the Air Force Academy, and is now in attendance
at the Air Force Academy.
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This is an example of Federal dollars making a difference to
young Lfleople who otherwise would not have these opportunities in
rural Mississippi.

The integration of technology has educational benefits for our
State, it is cost-effective, and it is necessary. Educational tech-
nology programs such as the Star Schools and the FiberNet 2000
Program have been instrumental in enabling the State to improve
the educational outcomes and opportunities for students.

The number of courses that the high schools are offering have
been increased. We are offering higher-level math, science, and for-
eign language courses that would not otherwise be available.

king to determine the appropriate Federal role in funding
educational technology is not an easy task, but I would propose to
you today, it is based on three simple facts.

First, such funding should be a motivator. It should provide seed
money to raise matching moneyv for creative and innovative pro-

grams.

Second, it should help to equalize opportunity for all students,
and provide minimum standards and national policies that free
State and local educators and community leaders to do what is ap-
propriate.

And third, it sustains successful initiatives that meet a broad-
based need for all of our students.

A new paradigm is unfolding in our country. We must recognize
that young people can no longer compete in a world market based
on the strength of their back. The real key to success in the future
of education is the use of technology.

Our vision of the future is one in which our young people are
Eroducts of a system of educational excellence in ‘whic technology

as played a vital role, and the Federal Government’s involvement
has been present without interruption.

PREPARED STATEMENT

It is vital to understand that our schools belong not to a single
community, nor to a single State, but they are the Nation’s schools,
and what they are and what they become is a mirror image of the
Nation’s priorities.

Senator Cochran, I appreciate this opgortunity to be here and

provide this testimony and written record on behalf of educational
technology.

[The statement follows:]
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STATEMENT OF TOM BURNHAM

The Mississippi L.ay Board of Education and ! wish to thank you for this
opportunity to appear before the Senate Appropriations Subcommittee on Laber,
Health and Human Services, Education and Related Agencies.

| speak to you today as an educator who has had the privilege of serving twenty
seven years in public educatioq and currently serve as the chiet state school officer for
the state of Mississippi. | appreciate the opportunity to share with you our state's
commitment to education and the vital role the federal government has played and
should continue to play in supporting efforts to improve teaching and learning. 1In
today's ecoromic and political climate, with ever increasing demands and assurances
of accountability, } hope my testimony today provides you with information that will
assist you in making informed, responsible decisions which will impact not only
Mississippi's children but also the nation's children.

Mississippi is unique among the 50 states. Harold Hodgkinson, in the 1993
SouthEastern Regional Vision for Education (SERVE) publication, Southern
Crossroads: A Demographic Look at the Southeast, reported the following statistics
based upon the i990 census. Between 1980 and 1990, the state's population grew
2.1 percent compared to 9.8 percent for the nation. Much of the population is rural
thereby exacerbating the cost of all educational, social, and health services. The
population is the sixth youngest in the nation with 29 percent under the age of 18.
Mississippi has the highest percentage of Black citizens in the nation with other ethnic
groups comprising only a small percentage. The total minority population is 37
percent; however, minority youth comprise 46.7 percent of all youth. Mississippi has a
high level of adult illiteracy, and a history of high unemployment. We have 153 school
districts, 78 of these districts have fewer than 3,000 students, 117 of these have fewer
than 4,000 students. Over 60% of the schools enroll fewer than 1,000 students.

These factors seem to be enormous barriers; however, Mississippi has made
tremendous advances. In 1993, it led the Southeast in personal income growth, \vas
one of only three states which showed an actua! decrease in welfare payments and
was ranked first for its economic recovery by US News and World Report. In its annual
Manufactyring States Comparative Repoit for both 1992 and 1994, Whirlpool
Corporation rated Mississippt’s business climate first among the 23 states where major
home appliances are produced. Substantial increases in the latest figures for

housing starts, total employment, manufacturing employment and nonagricultural
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employment of Mississippi residents are good indicators of a viable economic climate
for young Mississippians--if we can ensure that they are educated to ent'er the work
force with skills that will make them employable. Our emphasis on performance. the
increased accreditation standards. the technology initiatives--all have played vital
roles in increased test scores in math and language over a seven-year period, with
students in grades 4. 6 and 8 performing in these areas at or near the 50th percentile.
In 1994, NCE scores for these students were above the 50th percentile in math and
language. with only reading scores significantly below the national average.
Mississipp! students in grades 4 and 6 have made consistent gains in reading scores
cn the Stanfcrd Achievement Test since 988,

Because the state’s per capita income places us at or near the bottom of any list
of monetary resources, we spend $3,512 per pupil on education per year, compared
with the national average of $5,901 per student as reported by the National Center for
Educational Stalistics. However, this represents 45% of our total state budget . We are
proud of the fact that 73% of education dollars go straight to the classroom, A snapshot
of a Mississippi school district's funding will show the following: 54% from state
resources: 30% from local resources and 16% from federal resources.

Technology plays an important role in fostering systemic change and improving
teaching and learning for a'l Mississippi's children. Current projects span all grade
levels and are. in each case. tre result of collaboration between and among
communities, schools, multi-state consortia. and state and federal agencies. These
initiatives are joined by one common thread they were initiated or have been
strengthened through federal supperi.

In ensuring that we create a school-to-work system in which students become
active participants and contributors o our democracy, Mississippi is providing national
leadership in two important technology initiatives: (a) technical preparation (b) work-
based learning. Senators Cochran and Pell sponsored the legislation that established
Tech Prep within Title Hil of the Perkins Act. This landmark act set aside dollars for the
integration of academic and vocational curri.ula. Hearing were held in 5 locations in
Mississippi to begin the program. The federal funding of $1.4-million was the catalyst
that set in motion a state initiative which has provided to date $37.4-million in state
raonies. The state legislature just appropriated another $7.6 million for 1996 for the
Tech Prep project. The total projected state investment will be $105 million over 5

years. Tech Prep is a total cooperative and connected community effort, with
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businesses, parents, students, secondary cchools, and community/junior colieges
involved in the preparation for a lifetime of learning that will meet empioyer demands
and allow career advancement. The technologically apprepriate sequence of courses
related to an individual's career is a far-sighted and rar-reaching instructional program
that would not be possible without federal involvement in educational technology. tt is
a sequence of study beginning in the middle school and continuing through post-
secondary education.

Tech Prep was begun as a pifot program resuiting from a five-year plan to move
our schools into a technology-based curriculum which will prepare our children for the
21st century. During the 1993-94 school year. 15 pilot sites focused on implementing
(a) contextual methodology in English 1, pre-algebra and Biology | courses, (b)
academic vocational integration teacher teams, (c) career centers, (d) secondary and
post-secondary articulation plans and (e) a national assessment of academic gain. In
addition, students participate in a Career Discovery course for all seventh graders; a
Computer Discovery course for all eighth gradars; and a Technology Discovery course
for all ninth graders. These courses consist of hands-on laboratory learning
experiences. Every student is required to take the courses in Mississippi schools
where they are offered. These technology courses are more sophisticated and job-
oriented than any previous courses available to Mississippi students, dictating a
practical application of education in today's world. Through high school career labs
and the Career Discovery course, students in the Missisisppi Deita whs have never
been exposed to any careers other than chopping weeds out of a cotton field explore
worldwide career opportunities that range from agriscience to aerospace and marine
biology. The Technology Discovery cur..ulum includes lasers, robotics and
biomedica! applications and focuses on actwities that have real-life applications.
Examples include building bridges from balsawood and performing stress tests on
them. Tech Prep provides an avenue to successful employment, with multiple exit
points (to work, to an associate degree, or to ‘urther advanced education). In the final
analysis the most important point is that every student engages in higher level math,
science, and technology coursework and exits high school better prepared for post-
secondary education of the workforce.

It is clear that federal funding related to Tech Prep has been the impetus for
schools to move into a more structured curriculum as a direct resuit of federal

involvement and to raise the standards for scnool accreditation throughout the state.
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The funds are used for career centers, applied teaching methods, and the integration
and articulation of the curriculum. We are now in the second year of funding, and 66
sites are operating. In 1996, 51 more districts will implement Tech Prep, involving over
300 stes To date, over 50,000 Mississippi students have been engaged in this
inthative

Although the percentage of federal funding has been relatively small in
companson with state funding, federal support 1s important because of the leadership
supporting the nfrastructure and delivery system. Funds also train coordinators, and
establish consortia with the impetus for coordination of secondary and post-secondary
education and paralleling college preparatory curricula. Loss of these federal Tech
Prep tunding would remove all 15 Tech Prep coordinators «i Mississippi's community
colleges These coordinators are cntical because they ensure the articulation between
secondary and post-secondary curriculum which is a key component in providing a
successful transiion for students The high point of the indtiative is that average
attendance since the inauguration of Tech Prep has soared to 96.4%. and the
graduation rate has also improved significantly.

A parallel component of Tech Prep is the Mississippi Education Technology
Enhancement Act of 1994. Encouraged by the successes of Tech Prep. the Mississippi
legislature sought to provide funds for technology-barren K-12 Mississippi classrooms.
Thus landmark technology legislation provides for the development and
implementation of a state technology plan and subsequent district technology plans to
'mprove teaching and learning and the ability to meet individuai students' needs. to
improve curriculum delivery to help meet the needs for educational equity across the
state * It closely parallels and complements the Goals 2000: Educate Americn Act and
strongly affirms a commitment to providing all students access to adequate resources
and opportunities through strong local involvement. The Technology Enhancement Act
set aside classroom technology funds in the amount of almost $100 million, $38
million N state cash investment and $60 million in state bonds, to fill in the gaps
between federal technology funds, local sources and state Tech Prep initiatives. Funds
will be distnbuted to local districts beginning in January, 1996.

The bill also created a Council for Educational Technology that is representative
of all stakeholders within Mississippi, such as teachers, admnistrators, business and
industry leaders. parents. university and community college personnel and community

membets This Council is charged with the task of writing the state technology plan. An
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important part of this process will be to provide vehicles to gather input from other
stakeholders, such as elected officials, policy makers, parents, and community
members. The variety of methods used will range from conducting regional public
forums. to participation in online bulletin boards. to interactive statewide community
meetings. The primary task of the Council is to develop a state technology plan that
supports the systemic reform of elementary and secondary education. This historic
piece of legislation also established the Office of Educational Technology within the
Department of Education to support technology initiatives.

The retationship between the Technology Enhancement Act and the Goals 2000
initiative is a symbiotic one. In order to provide continuity and coordination between
the State Improvement Plan and the Council for Educational Technology, at least one
member of the Technology Council wilt serve on the Improvement Plan Panel. The
Council will function as the technology task force required by the Goals 2000
legislaticn. These vital links will ensure *hat the technotogy plan fully supports Goals
2000 initiatives.

Another key program is FiberNet 2000, which is the result of a partnership

among 12 public/private entities including four local school districts. The Finernet

network defivers two-way audio and video instruction at the secondary, college and?l

graduate level. FiberNet 2000 is being expanded this year to twenty districts
throughout the state thanks to a state appropriation of $927.000 and a matching NTIA
(Nationa! Telecommunications and Information Agency) grant of $560,000. Through
this program, teachers in interactive electronic classes can see, hear and personally
interact with all their students in classes located at remote sites. Courses offered
through FiberNet in 1994-1$35 include German, advanced computer applications,
coilege alge..a, automated accounting, fine arts, broadcast journalism, business
communications, and creative writing. After-school, evening, and weekend
programming includes college level education courses such in professional nursing,
emerging technologies. and gifted education courses. The increased demands for
time and programming space on the network have come frum FiberNet participants as
well as from other groups. public and private, across Mississippi. Major corporations
such as Dow Corning and others are referring numerous people to FiberNet personnel
for information on the network.

Such activities are part of what today's educators are likely to call “distance

learning. Enabling our students to participate in programs that draw them together in
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educational settings that could not have been imagined only a short time ago.
Mississippi was part of the original Star Schools grant, one of only three states to
receive this opportunity for satellite classes available to rural districts. Not only did the
state participate as a partner, but many other Star Schools grantees serviced schools
within the state. That participation has continued. Today more than 280 public schools
throughout Mississippi currently have downlinks to receive programming from distance
learning providers such as TI-IN, Oklahoma State, Kansas State, and SERC(Satellite
Regional Education Consortium) and over 3,000 students are served. High schooi in
poor rural areas provide students with Japanese Courses from Nebraska, probability

and statistics from Kentucky, advanced placement physics from Oklahoma, and history
from Alabama. The mobile television unit acquired under the project has allowed

Mississippi to develop programs and share them throughout the state. As a result of
Star Schools and NTIA (the Nationa! Telecommunications and Information Agency)
funding, additional downtinks are being installed. A $1-million grant from NTIA in
1992 allowed Mississippi ETV to replace old transmission equipment and to install
sateliite uplink services and produce its first live distance learning classes. | want to
commend the committee for restoring the Star School funding.

In my state, we have explored technology as a means to make up for our inability
to attract highly quarified teachers in some instructional areas and to reach
comparatively isolated communities. Teacher shortages are high, especially in the
Mississippi River Delta area. Last year, over 964 emergency certificates were issued.
The State Board of Education has identified critical shortage areas of special
education, mathematics, and foreign fanguages. In addition, the Board has identified
18 {out of the total of 82) counties in which critical shortages exist. To help recruit
teachers and alleviate this problem, two scholarship programs have been set up and

in July, 1994, the Mississippi Teacher Center was created. For many districts, the

answer to this problem is distance learning through such programs as the Star
Schools and Fibernet 2000.
- The availability of these advanced courses opens up opportunities previously
‘ denied students in rural Mississippi. Younc Mississippians can acquire credits in
higher level academic classes that otherwise would not be available to them. For
example, Angel Bass. a young student in Puckett, Mississippi, wanted to apply for
admission to the Air Force Academy. In order to have a chance to be accepted, she

needed to successtully complele an advanced mathematics course. Her high school
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offered Calculus via the SERC distance learning programming. The course is taught
by a teacher from a classroom in Corinth, Mississippi, in cooperation with Mississippi
ETV, SERC, the State Department of Education and the Corinth School District. It is
satisfying to note that the student successfully completed the calculus cou.se, applied
to the Academy, was accepted, and is now in attendance.

Federal funds from Chapter 2, Eisenhower, and the National Diffusion Network
are also used to match state funding and support technology goals within the state.
Chapter 2 uses technology funds to coordinate programs for the development and use
of technology in the classroom as well as coordinate with the Institutions of Higher
Learning and Educational Television in the areas of using technology for learning and
information sharing. An exemplary local initiative is the Global Awareness Project in
the Long Beach Schoo! District, located on the Guif Coast. This is a cooperative
instructional effort to integrate science and social studies disciplines through
technology-based instruction. Students determine effects of potlution runoff transmitted
through precipitation, raintall. and drainage in countries that border common waters of
the Guif of Mexico and/or Caribbean. The students analyze the environmental, social,
and political similarities and differences of these countries. Students use the Internet
to work in cooperative groups with fellew students in the Department of Defense
schcols in the Caribbean.

The Dwight D. Eisenhower project provides teachers and other appropriate
individuals with training in computer, video and other telecommunications
technologies as part of math and science programs. A focus is to promote increased
use of technology by math ard science taachers. Funding of the PsiNet project
provides scientific technical assistance to district science teachers using a computer
network link . A cooperative project funded by Eisenhower grants and the Woodrow
Wilson Foundation established summer workshops for 40 teachers in the use of
technology in math and science classrooms. Topics covered in the 1994-85
workshops include Telelearning; Creating Connections. Biotechnology and.
Technology Applications in Physics.

There aie numerous other successful technology programs. The Mississippi
Online Network is a data exchange cotnputer system which connects all school
districts in the state with the State Department of Education. It provides data base
access. electronic fund transfer, and other administrative functions. The Writing to

Read project, a cooperative effort of I1BM, the state of Mississippi and the Riordan
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Foundation, places Writing to Read computer labs in kindergarten and first grade
elementary schools across the state. Project LEAP (an acronym for Learn, Eam, And
Prosper). which utilizes the Star Schools equipment after school hours, was created
in response to a federal literacy training mandate. The program teaches basic literacy
and job skills to eligible Mississippians from 4:00 p.m. to 8:00 p.m.

The Tri-State Educational Initiative is a cooperative partnership among thirty
school districts in Mississippi, Tennessee and Alabama. It is the only GOALS 2000
region in the nation encompassing three states and one of seven sites selected by the
US Department of Education for Staff Development in Science. It has been
recognized by the SouthEastern Regional Vision for Education (SERVE) as a “One-of-
a-Kind" Program in the nation for excellence in education reform.

Creating more seli-directed and self-motivated learners-- independent learners--
is a goal of such programs. While some of the evidence is admittedly anecdotal, there

s other, more definitive and harder evidence that the integration of technology has
educational benefits. is cost effective, and is necessary.

| spoke a moment ago about some schools in the Delta as examples of isolation
and inequity. compared not only with other schools elsewhere in the nation but with
other Mississippi schools as well. For a closer comparison, we can look at the
educational opportunities in Jackson. Mississippi. only thirty miles south of the lower
Delta, where five major telecommunications companies are located, librarians are in
every school, and internet access is available. In some compelling ways. | believe that
Mississippi is at the forefront of global technological change and economic

development. Let me point to some facts that substantiate that belief.

In Mississippi, we are not talking about some remote place where our children do

not need technological knowledge and training. You can see--from what | just

reported--that the opportunities are there, the need is there, the potential for
development is there---and our children are there. We must prepare them to be
successful, contributing members of society. And in that preparation, we will make the
state even more attractive as a site for future technological investment and corporate
confidence that a trained wor'. force will be available.

| believe that economic competitiveness is dependent on technological
competence to provide literate entry-level workers, and we must not stand still and
simply maintain the status quo; if we did that, we would surely go backward. We have

to strengthen our curricula, upgrade our skills. anticipate our needs, and establish
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reasonable and sound priorities and goals. !n a global economy. a skilled work force
is key to attracting industry and economic development.

While Mississippi has problems with teacher shortages and funding, we have
been successtul at maintaining high expectations for our students. We are maximizing
our resources in the most effective ways through our performance-based accreditation,
which identifies and recognizes successtul schools and frees them from state
regulations, at the same time targeting financial and human resources to failing
districts to help them become successiul. Our performance-based accreditation
standards have been substantially raised and our expectations of students are higher
than they were only a short time ago. We are one of the fe; states in the nation that
accredits our schools based upon performance. The system accredits school districts
on a scale of 1-5, with Levet 1 being Probationary and Leve! 5 being Exemplary. We
then target resources to those Level 1 and 2 districts to focus on improvement. The
State Board of Education has just approved fevisions to the performance-based
accreditation system which increasss standards and incorporates an index to the
accreditation levels that allows a community to deterrmine if their schools are improving
or declining within the accreditation level. We have also just released the Mississippi
Report Card for 1994 which provides school level data, including test data,
demographic data, and economic data for all districts in the state.

Educational technology programs such as the Star Schools and the FiberNet
2000 programs have been instrumental in enabling the state 1o improve its
educational outcomes and opportunities. The number of courses that a high school
must offer has increased from 26 to 32, and higher level math, science, and foreign
language courses have been added to the curriculum of our most remote schools.
Distance learning has also enabled Mississippi 10 raise its graduation requirements
from 18 to 22, and require Algebra ! and a jab-based science for graduation. This is a
concrete, documented result of the use of technology and its positive effects.

Programs such as those envisioned in Title 11l of the Improving America’s Schools
Act will be the catalyst that enables Mississippi and other states to maximize the
influence of telecommunications in learning and teaching. The parallel action in the
Senate Commerce Committee will seriously influence the applications of leamning
technology. The revision of the Communications Act of 1934 will determine to a great
degree how effectively education can use modern telecommunications. Schools and

learners must be included in this Act by providing affordable education
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telecommunications rates. Schools must be included in universal service. Schools
should receive funding from the spectrum auctions to be used to develop
demonstrations of high performance technology in each state. The role of the federal
government in establishing national policies on learning technologies is critical in
order for all learners in Mississippi to have ‘access to the new information
infrastructure.

Seeking to determine the appropriate federal role in funding educational
technology, one is quickly faced with a number of compelling arguments, not the least

of which is concerned with the total financial resources available to the government. |

submit that the appropriate role must be based on these facts: first, such funding is a
motivator, a provider of incentive, an impetus for later development, providing seed
money to raise matching funds for creative and innovative programs that otherwise
would never be tried; second, it helps to equalize opportunity, filling in the gaps and
helping to prevent exciusion from opportunity for many students simply because they
live in one location rather than another; it is the vehicle for inclusion of all our children-
-not simply those who are fortunate and privileged, ensuring that access to the
information highway is not restricted only to those with money and resources; it
provides for establishing minimum standards that free state and local educators and
community leaders to do what is appropriate and necessary for the students in that
location; and it sustains successful initiatives ‘hat meet a broad-based need.

A new paradigm is unfolding in this country--we must recognize that we can no
longer compete in a world market based on the strength of our baci. The real key to
the success and future of this nation is the use of technology. Qur students must learn
the new essential skills to become information navigators, critical thinkers and
problem-solvers, effective communicators through the new tools available, and
discriminating selectors of appropriate technology resources. We must restructure
public education to meet the needs expressed in this new paradigm or we will suffer
consequences that, | predict, would be a national disaster. We must not permit that to
happen! Helping states and local school districts to harness the benefits of existing
and emerging technology is a role appropriate to the federal government. Building
tomorrow's work force is a national goal that can be met only with federal help to teach
the future today, to help our young people look into a future filled with technology.
When | was a high school student, the technologies available today such as electronic

data interchanges, systems integration, optical imaging. desktop publishing,
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networking, centralized data distribution operations, simulated sales management
courses were only images from science fictiont novels. Our vision of the future is
one in which our young people are products of a system of educational
excellence in which technology has played a vital role and the federal
involvement has been present without interruption.

Our children deserve the best education we can provide, and as a nation we must
continue to provide the ieadership that has made the United States a country where
opportunities were fimited only by cne's imaginations. We must focus our committment
on providing incentives to states and local communities to use their resources, no
matter how limited, efficiently and effectively. Too often, for some school districts what
is left is not enbugh even to open the door to the world of technology, much less to
make costly initial investments in training and equipment and supplies and sustain the
effort in light of increasingly rapid technological advances.

As a summation directed to the heart of my testimony, please permit me to make
some general comments about American schools based on my knowledge of

'Mississippi schools in particular These thoughts are the foundation for all that | have
said--and they are appropriate as a basis for examining federal support for
educational technology.

I know that the effectiveness of American public education is being sincerely
questioned by a great many people today. and | am aware of some of the causes for
their concerns. But | take a far different view. It has always seemed to me that the
American public school is one of the great success stories of our history. No other
institution, | think, could have taken the vastly diverse elements that have contributed
to our nation and helped to provide an American identity, at the same time respecting
and celebrating the differences that mark us as individuals. Those who compare us
with other countries ignore the fact that we educate all of our children. The American
schools have welcomed all the children of our communities--together with the aduits
who needed help--educated them, given them the necessary skills and knowledge,
protected them, cared for them, filled them with hope, and made them successful
builders and shapers of the national life. America remains a land of unlimited
opportunity and potential.

And having done all this, the schools today have unfortunately--and | think
unfairly--become in some measure a whipping boy for the very society they have

served so well. Too often schools are blamed for the nation's ills--when the truth is
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that the schools have been and continue to be the single greatest force in correcting
society's problems and shou'dering the tasks no one else and no other force can
handle. And bscause we have done our job so well, if we tried to write a job
description for ourselves today, it would have to include educator, advisor,
disciplinarian, counselor, social worker, nutrition expert, drug specialist, technology
consultant, nurse, surrogate parent, creative nurturer, media expert, perpetual student,
role mzdel, financial analyst and--in today's world--amateur lawyer. Far too many of
the institutions and individuals who in the past tcok some responsibility for giving
young people guidance and assistance no longer do so--or do so only in very limited
ways. Too many parents have abdicated their responsibilities: churches no longer
have as active a role in the nurturing of a whole community's young people;
governmental agencies have become too involved in bureaucratic hair-splitting to be
even remotely helpful. And as a result. when American society is faced with a problem
today, very often the first suggestion for moving toward a solution is to look to the
schools, no matter whether we have the equipment or the money or time or expertise
to deal with the problem.

Having said all this, however, { must add that | do not share a widely held view
that schools are in deterioration and decline: that we're doomed to mediocrity at best
or utter failure at worst, | refuse to accept the widespread belief that we're just going
from bad to worse. | remain optimistic because | spend time with teachers and
students and have a better perspective, | think. than that of critics who might well be
advised to immerse themselves in the total process of education rather than standing
on the sidelines. | believe in our schools, our mission and our successes; and | think it
highly untikely that any other institution could have dealt with the scope of problems
our schools have faced and remained so viable and highly respected.

1t is vital to understand that sur schools belong not to a single community nor to a
single statz. They are the nation's schools. What they are--what they will become--is
not only a reflection of what a city or a state does, but also of what the national interest
requires--a mirror image of what the nation wants and needs and of the measure of
support the nation as a whole has provided. For now and forever we must recognize .
that we cannot afford to isolate and simply write off any American schools anywhere:
we must be united in our effort to make them refiect only the very best part of

ourselves.
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It is my hope that this subcommittee will affirm the necessity and the fundamental
rightness and soundness of providing continuing federal funding for educational
technology in the nation's schools. And | also hope that my testimony has given you
some .sense of my conviction that this funding is appropriate, cost-effective, and
beneficial in countless ways to all our children. The American people expect Congress
to manage the budget in a responsible manner. to cut excess, to trim fat, and remove
waste; however, they never intended and will probably not support indiscriminant
slashing of effective programs.

Thank you for giving me this opportunty to address the subcommittee. | am
gratefu! for having had the chance to speak for the children of Mississippi and, indeed,
of the country and also to speak for the educators who are in positions® of leadership

and who must make decisions that wilt guide our children into the next century.

MAGNET SCHOOLS PROGRAM

Senator COCHRAN. Thank you very much, Dr. Burnham, for your
excellent statement, and for your leadership in our State and
throughout the country in education matters.

I am really pleased that your testimon&' indicates that State leg-
islatures, and our State government, and private sources, too, are
providing funds to help make available these new technologies in
our classrooms in Mississippi.

I know that one other example that came to my attention, be-
cause of a visit by my legislative assistant, Doris Dixon to the Le
Flore County area in Mississippi, was to learn about the magnet
schools pro, » where funds are available for grant applicants.

And in that case, the Hayes-Cooper Elemente.;;y School applied
for and got a grant, and used it to buy eom&t;rters or the classroom.

In this elementary school, which is no different from any other
elementary schools throughout our State, the experience was that
i;tttledents came to school every day. They came early; they stayed

ate.

Teachers began being more dedicated to their jobs, as a result of
these new computers in the classrooms. They had computers for al-
most all the children.

The fact is, too, test scores started skyrocketing. Everybody start-
ed making better grades. The entire complexion of the school
changed, and the community along with it. Parents got interested
and excited, and started checking to see what was going on at the
scl:)}lxool 1xl’:hat made the children so happy. It was quite an unbeliev-
able story.

Are you familiar with that? Are there other stories like that
around our State?

Dr. BURNHAM. Yes, sir; there are companion stories all over the
State of Mississippi. Technology is making a difference in our State
today, Senator Cochran.

We recognize that technology will never replace quality teaching,
technology is a resource, but we are seeing many school districts
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who are exciting young people about learning, who are now becom-
ing interested in careers they never would have been exposed to,
had it not been for technolo%y.

Senator COCHRAN, One of the things that you talk about is the
fact that the Federal money should be seed money, and that should
stimulate the flow of funds from other sources, like the States and
private resources. I know that our State legislature, according to
your testimony, has appropriated $100 million for this activity.

How much money have you seen come into these pro s from
private ?sources? Have others been as generous or as willing to par-
ticipate

Dr. BURNHAM. We have had excellent support from, particularly,
public bodies in the States, such as the telephone companies, the
power companies, others who have made funds available as match-
ing dollars, and also a number of foundations who have contributed
to technology in our State.

But it is important to recognize, and I return to the point, that
ghe initial catalyst was the Federal dollars that came into the

tate.
Senator COCHRAN. I know that our State received a grant, a tech-
nology planning grant, under the Goals 2000 Act. I know that re-
uired putting together a grant application and bringing in people
rom different levels of government, and maybe private sources,

too.

Could you tell us about how that worked, and what effect that
had on the attitude toward public education in Mississippi?

Dr. BURNHAM. It is building a lot of enthusiasm for public edu-
cation. As you indicated, it was a planning grant. We have utilized
that planning grant to convene focus groups, to convene input
groups throu%hout the State.

They are sharing with the individuals who are putting together
the actual plan for the State, their vision of technology, how it
should be incorporated into the classrooms.

Senator COCHRAN. Well, I really atppreciate your being here to
give us these firsthand experiences o fv‘ours as State superintend-
ent, and the experiences that we have had in our State, taking ad-
van of some of these grant programs, and the effect that they
have;1 ad on children and the classroom teaching experience of our
teachers.

And we thank you most of all for your strong leadership for pub-

lic education.
__Dr. BURNHAM. Thank you, Senator Cochran. I would be remiss
if I did not thank you for your initial efforts on tech prep, because
;ecl;hpliep is making a difference in our State, and we thank you
or that.

Senator CoCHRAN. Thank you, Tom.

STATEMENT OF GARY VANCE, EXECUTIVE DIRECTOR, SATELLITE
EDUCATIONAL RESOURCES CONSORTIUM, COLUMBIA, SC
Senator COCHRAN. It is my pleasure to invite our next panel to
come to the witness table. We have Mr. Gary Vance, who is execu-
tive director of the Satellite Educational Resources Consortium,
from Columbia, SC; Mr. Walt Hindenlang, president, and Mr. Ben
Casados, executive director of Hughes Electronics Galaxy Institute
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for Education, from El Segundo, CA; Dr. Carolyn Reid-Wallace,
who is senior vice president, Education Corporation for Public
Broadcasting; Ms. Joy Rouse, president of the board of education
in St. Louis County, MO; Ms. Joan Miller, math teacher from West
Sylvan Middle School, in Portland, OR; and Ms. Beryl Jackson,
PBS Mathline, from Alexandria.

I welcome all of you. I think I called out more names than we
have people at the witness table. So we will have to call the roll
here in a minute.

Let me first invite Mr. Vance to begin our panel discussion,
again, reminding those who are participating in the panel of the 5-
minute rule that we have. We hope you can limit your statements
to 5 minutes each, and we will then have an opportunity to discuss
the issues.

Mr. Vance, you may begin.

Mr. VANCE. Thank you, Senator Cochran.

I did see the Academy Awards last week, as I think everyone else
did, and everyone was prompted to hurry up. So I will try to do
that myself. It is fresh in my mind.

I especially appreciate the opportunity to follow Dr. Burnham
with my remarks, and I appreciate the things that he said about
the impact that SERC and other organizations like that have had
in the State of Mississippi.

I do not think you could have had a better explanation of the im-
pact that distance learning and other kinds of technology-based re-
sources can have upon all our States, and especially rural States
like Mississippi. So I appreciate that opportunity.

For the record, my name is Gary Vance. I am the executive direc-
tor of the Satellite Educational Resources Consortium [SERC], as
it is more commonly known.

As you know, Senator, SERC was the recipient of two 2-year Star
Schools awards during the first- and the third-year funding cycles
of that program.

We are currently operating without any direct Federal funding
and support. And it would be important to note, I think, that our
States, our members, and our schools have bought into the seeds
that were planted by the Federal investment.

We are able to continue. We are viable. We are moving forward
with our mission through the membership support and the tuitions
that are paid by the schools that take advantage of our courses. I
think that is an important point to note.

It also might be interesting to note that SERC is a partnership
between our member State departments of public construction, rep-
resented by people like Dr. Burnham, and their technology counter-
parts, the public television agencies of our member States.

That partnership that we began with and that we continued with
is critical to what we have been able to do, and will be even more
critical to the development of our future work.

And I think that was alluded to in the first panel, when you
heard from the Department of Education, and the partnerships
that have to be created through Federal Government, the State or-
ganizations, and local schools.

Q
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SERC’s mission is to strengthen existing resources in the K
through 12 educational community, and also to provide resources
that would not otherwise be available.

We do this through this partnership, and through a technology
infrastructure that uses satellite, broadcast television, telephone, a
keypad response system, and most recently, computer-based e-mail
within our schools.

After 6%, years of operation, we have a particular perspective, I
think, that reflects our successes, our failures, our direction, and
our needs.

And I believe that this perspective would be shared by most, if
not all of our colleagues in the K through 12 distance-learning
arena, many of my colleagues that have been under the Star
Schools Program and are currently operating under Star Schools.

I would like to highlight just a few observations, based on that
perspective, and I hope that we can address some of them in more
depth during the question period.

First of all, to the question, is there a continued and appropriate
Federal role in the development of distance-learning resources, the
answer, as you would probably not be surprised to hear from us is,
certainly, yes.

But I would like to give just a slightly different perspective from
what you may have heard from some of the others.

We believe that the greatest promise of distance learning, one
that we are still reaching for, is its ability to cross the economic,
the cultural, and the geographic barriers that we all live within in
this country.

This promise cannot be achieved through a piecemeal approach
to developing technology-based educational resources. Local
projects, based in schools, are very important. State initiatives
have to reflect the needs and the priorities that have been identi-
fied in those States.

But as we move rapidly toward a more global economy, based on
information management, which is what I think we are talking
about, a local and even a State perspective is not enough.

So if there is one thought I would leave you with regarding the
Federal role, it would be that the Federal Government must create
or cause to be created the linkages between the learning resources,
the ideas, experiences, and people. You have heard testimony to
that already.

The Federal Government must be the catalyst to propel us across
the cultural, the geographic, and the economic barriers that exist.

In my written testimony, I have addressed several points regard-
ing the Federal funding of distance learning, and I would like to
highlight again just a couple of those to stimulate further discus-
sion.

First of all, I would suggest that the grant cycles need to be
longer. Current legislation that you have passed addresses this, but

lease do not stop; 2 years is barely enough time to get a project
aunched.

It is far short of the time needed to conduct formative evaluation
and longitudinal studies critical to future decisionmaking, and it is
too short a time, and I think this is important, to infuse a new

N
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learning structure and organizational infrastructure in a tradi-
tional bound education system.

And second, please create legislation that considers two needs,
the need to exY ore, through demonstration, what is new and excit-
ing, but equally as important, that provides funds for the refine-
ment of the resources and infrastructures that exist.

Technological advances are occurring too quickly to allow a social
structure like education to react in any meaningful way, to the lat-
est, the fastest, or the most powerful.

At the same time, these same technological advances are too im-
Eortant to ignore, so what is needed is legislation that supports

oth, a demonstration of the new and a refinement of the estab-
lished, things that will have lasting value in the schools.

Qur march to a technoloiy infrastructure that is overlaid onto
onlxr existing structures will happen as an evolution, and not an ex-
plosion.

Mr. Chairman, I have not talked much about SERC. I do not
think that is the role I was asked to play here today. I would love
to talk about numbers and our success, but if you would like to
hear about it, I would be glad to talk about it later.

PREPARED STATEMENT

My written testimony does cover many of these points I have
raised in detail, but I look forward to hearing from the other panel-
ists and participating in the discussion.

I thank you for the ’i)’gportunity.

Senator COCHRAN. Thank you, Mr. Vance. Your entire statement
will be a part of the record. We appreciate having all of that infor-
mation that you have provided to the committee.

[The statement follows:]
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STATEMENT OF GARY VANCE \J

My name is Gary Vance, and | am Executive Director of the Satellite Educational
Resources Consortium, or SERC, as it is more commonly known. SERC is one of several
major providers of distance learning resources to students and professionat educators in
both high schools and middle schools across the nation | represent an organization that
fits a particular niche in the scheme of federal funding for distance learning While SERC
has been a federal grant participant, the organization no longer receives direct federal
support 1 am pleased to report that your funds have been well spent, and that the mission

we undertook seven short vears ago remains vital to the educational welfar- of this nation

Background

1 want to begin mv remsarks with a briel history While 1 will focus on SERC, |
think much of our expenence is silar 1o other Star Schools projects We have all
created instructional models that use technology to Ik, to inform and to connect the
learner to a part of the world they would not otheswise experience  We all focus on
populations that tor whatever reason, do not have equitable access to vital resources  \We
all strive to create the highest quality i terms of instiucuonal design, ligh interest, and

relevance to our nation’s educational needs

Bevond those broad similanties among Star Schools projects, however, there are
differences  There are differences in the wavs we use technology, ditferences in the
fearner populations we serve. and differences in the structures from which we operate 1o

make our classes, our enfichment offerings and our staff development happen

1112 m the last area. structure, that SERC can proudly clamy a umigqueness that led
tots carly success and its ability to remain vital, even without federal funding SERCis a
partnership between pubhe television and state Cepartments of education Thiough its
educanon partners, SERC playvs a umique role in determumng direction for change in
school reform, curncular nceds and regulatory issues  Through its public television
partners, SERC benefits from a poweriul technology infrastructure This includes the
production capability and expertise of public teievision stations and networks from the
cast coast to the northern plains. The mifrastructure includes on-site technical support- ;
which pubiic television gives to schools using satellite and digital compression lccfmology
1t includes aceess to state-of-the-art satelte technology, also funded by Congress 1t also
unves SERC the oppottunity 1o ieverage onportunities already existing 1n member states

PPerhaps the best example of this is in the case of Kentucky, where KL T operates Star

A%
“4 i

BEST COPY AVAILABLE




O

,\ 38
Channels, a state-wide distance learning infrastructure that can reach into every high
school. Through the SERC partnership. those same state resources are available to

students throughout the consortium

In this time when both educational institutions and public television are under such
scrutiny, it is important to recognize that without this state-by-state structure, distance
learning, both as it is detined now and as it will e detined, will sufter greatly. Inthe case
of SERC., the organization would not be able to continue without the sustaining support of
our partners who fund our collective endeavors fiom their own state, federal and user
sources | cannot emphasize strongly enough my concern that in the quest for “new and
different”™ we will risk the rich and powertul inli'aslruclure that exists, particularly within
public television We seek to connect users 10 appropniate resources  We seek to create
an infrastructure that offers unn ersal access We seeh to create resources that are cost
elfective  In so many ways, Mr Chairman, pubiic 1efeviston already does that  As you
continue the deliberative process, please build on what vou have, rather than rebuild with

the unknown and unproved

SERC was one of the original four proi ‘ets funded through the Siar Schools
program  The consortium was not eligible for tunding in the second round of grants, but
was successful in the third round  Fhe strengths that led to those two awards remain at

the core of SERC’s mission and structure

SERC is a consortium of states We cuniently have tw eniy-one members and serve
students and teachers in twenty-cight states These SERC partners together provide
collectively what none of them could do individually because of costs and limited access
to information and resources. The consortium members also share a vision of how the
education process can be made more equitabie and more effective through a three-way
partnership between the learner, the local education community and the distance learning

provider

The core mission was, and still remains, to provide technoiogy-mediated. critically
needed resources 1o high school students. and more recently, middle school students, who
for whatever reason can not otherwise obtam those resources Each day students in
twenty-cight states participate in credit coutses in foreign langnage, mathematics, science
and economics  Twenty-six thousand SERC students have eained high schoot credit
With the addition of middie school offerings, funded through our third round Star Schools

grant, SERC has served over two hundred thousand students in wrades six, seven and
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eight. They and their teachers participate in a comprehensive integrated wcience program

that strengthens and builds on the existing clisstoom curricutum

No less important is SERC's growing emphasis on professional development for
cducators  While direct instruction to students i~ impartant when resources are not
available. the far-reaching potential for connectivity between people, ideas, and
information may be the greatest contribution of distance learning  From its inception
SERC has offered over seventy-nine inulti-session protessional development
opportunitics, eleven graduate cour.es and two major reform imtiatives that served
cducators and community leaders in all fifty states  These major projects used a

» combination of teleconterences and audio breakout sessions  This format altows
participants to interact with feaders in the educationai reform movement and then work
with peers in small but geographically diverse settings to biing local relevance to the

principles and ideas being generated

Usc of Federal Funds

Mr Chairman, you asked that | address the issue of how SERC used its federal
funds tc establish and expand its program At the outset Jet me say that SERC would not
exist as it is today were it not for the support of the federal government | would be less
than candid were I not to say that we arc impeded by our current lack of access to these
funds We can proudly say that we continue to olfer nineteen courses and a strong slate of
staff development  What we lack is the ability 1o create new resources  We also lack the
ability 1o espand the base of users who still require the equipment needed to tap into the

information infrastructure

During the two, two-vear grant cycles in which SERC participated, we focused

our grant 1esources in five areas

» I lnfrastructure Development---most of what SER?™ rovides to users is
delivered in live video mode via satellite, which is the most cost effective
wav 1o deliver a video signal fiom a single point to multiple points across a
wide geographic area *ederal support allowed us to design and constiuct
distance learning studios .t production centers 1t 1 ur of our magor public
television course producers i veographically strategie areas around the
country  Federal support enabled us to provide uplink (transmission)
aquipment 1o these same four producers 1 enabled us to pay one-half the

cost of nme hundred and four satellite downlinks (teceivers) which can be
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used not onlv to receive SERC progranuming but many other distance
learning and related educational services  These downlinks are located
primarily at high schools in our member states Others are located at the
head ends of other distrilution systems such as cable systems, ITFS
systems and public television stations. This last application aliows the
signal to be open-air broad ast across an entire state or portion of a state,

as is the casc in Mississippi, New Jersey, New York and South Carolina.

2. Interactivity---all SERC offerings use one or more types of interactivity
to facilitate communication in the learning process. Federal funds were the
primary source for creating our fundamental interactive strategies: two-way
telephone connectivity through a sophisticated audiobridge, and keypad
tnteractivity as it is used in the KET courses. SERC is now adding
interactive capability through the Internet, although progress has been

slowed because of the lack of federal funds

3. Instructional Design and Content---although much of the public focus
of distance learning is on the techinology. the core of distance learning
resources. as with any educational resource, is the design and quality of
instruction. As in the case of cther federally funded cducational projects,
the first part of cach two-vear grant was spent creating the design,

selecting materials and building an instructional team

4 Dissemination---There is a line in the movie, /ield of Dreams, “if you
build it they will come ™ This is not the case in distance learning  One of
the most difficult issues faced I SERC. its partners and al' other distance
learning projects, has been developing the most cost-eftective and eflicient
way ol connecting potential users (o appropriate resources Ezspecially
daring the third funding evele, STRC used @ portion of ts tederal Tunds o
get the appropriale information imto the hands of decston makers
schools  This issue remains eritical as the chorees. the confusion and the

changing political <tructures at both the federal and state level impede the

logical flow of infoumation

5 Evaluation---Dunng its two Star $chools tunding cvcles, SERC used
an independent evaluation consullant to construct questonnaires and to

conduct interviews with hundreds of students. teachers and school
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administrators involved in the SERC experience  From the beginning, this
feedback has been overwhelmingly positive  For those who use distance

Jearning. as modeled by SERC, Jhe experience clearly shows that learning
via distance learning provides at least as strong an cducational experience

as traditional methods

What is missing from SERC’s evahiation efforts, as with most other
distance learning programs is the comparison of base tine data to normed
results in the various disciplines addressed by our courses This nced will

be further expanded under recommendations

Results

After two cycles of Star Schoots funding and six years of course ofterings, SERC
now delivers nineteen full credit courses and a strong slate of professional devetopment to
a large established base of schools equipped to receve a variety of distance learning
resources. Through a strong relationship with the public television comniunity we are able
to take advantage of statc-of-the-art satellite technology  During the coming year, with
the strong support of public television, we will convert all our user schools and producers
to a digital compression system which will cut thie cost of course delivery by more than
halt' Our educational partners in member state have dentified prionties and needs for
future growth  They have also addressed many ot the tegulatony changes needed to
integrate distance learning into the mainstream of our cducational structures  These
achievements are all important. but of course, the only true value of any project such as

SERC is the positive change it makes in individual lives

In the eastern hills of Kentucky. a young woman, a semor in high school. strong in
math skills. was encouraged to take a new course bemng oftered in her small, rural school.
1t was a course in discrete math of¥er ! via television and something called distance
learning AU the time she began the course, she was also beiny encouraged to continue her
education in college  She hesitated. though, bucause of the poor self-concept she had of
herself compared to the world beyond eastern Kentucky  She took the course and
excelled. finishing withan A More importantly, she went on to college  One of the major
influences in this decision was the fact that she participated in the discrete math class with
students from the suburbs of New Jersey. inner citv Cleveland. and other small schools
like her own  She learned first hand that she could hold her own in the academic
environment  One might well ask, “What was the greater outcome of het distance learning

experience””
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Albert Moore, a student in Houlka, Mississippi enrolled in SERC’s pilot sentester
of Japanese A few months later he spoke, in Japanese, before his state legislature  Some
time later he testified before the Congress of the United States. in Japanese (with suitabl»
translation, of course). He also went on 10 coilege, using his umque learning experiences
in both foreign language and math to gain entrance 10 a uruversity and 1o complete his

work with excellence

SERC's history is rich with repont afier report like these examples--testimonials to

the positive impact distance learning has on indis idual I s

For those who still embrace the myth tha distan.e fearmimg s cold and impersonal,
we have wonderful experiences to change tha pereeption as welt Pam Winders. the
economiic, teacher for the course produced by south Carolina B EV, was the graduation
speaker in Winnsboro, Louisiana, one of ler distance lear m scliools  T'im Cook,
Nebraska's Japanese teacher visits schools around the countny and is perceived as a close
friend by his students, many of whom hine never met i race 1o face but certnly know

him trom television, pictures. letters. e-manl and houts ot telephone conversation

Councerns. Obsen ations and Recommendations

After six and one-half vears of existence how can an of ganization like SERC best
benefit from a strong federal role” One of the iasiies we beheve 15 most mportant has

already been addressed by the Congress--the ivsue of the length of time a project will

receive federal support Future rounds of St Sehools grants, assunung they remain
funded, will be for five-year cycles rather than tvo Tl chanee will hiave a posttive
impact on several areas we believe are important as this vouny field continues to evolve
The need to compete for scarce funds every two vears and to demonstrate service in
new areas, service to new populations and an empliasis on new technological
constructs severely limits the ability of any project 10 expiore and addiess the larger
questicns as to what mwodels are most effective  Often lefi out of'any examinatien of’a
technology-based educational model, is the change that mast occur in thinking and
outlook as traditional organizations grapple with new and clianging educational models
Nowhere has this been more evident than in distance learning where new modes of'
learning cut across state boundaries and across hundreds of school distiiets, each with its
own set of regulations and requirements  Two vears 15 too short a time to Launch and
stabilize any new learning model "t he time fine becomes even more madequate when one
considers the evolution that must oeeur in the socio-political structutes mio wlich a

distance learning model must be integrated
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Parallel to the concern of project length, is our concern for flic need to balance

St e

the tendency to think, “if it's new, it must be better™”, with the need to stabilize and

refine what exists. All of us who read about the evolution and explosion of the

intormation age know that technological adsances occur 1apidiy Technology that exists
today will be better within a short period o time Ona personal level, if an individual
makes the leap into the purchase of a hame o1 office comnputer. he or she must understand
that those choices wilt be cheaper or better withm a six month period  That leaves two
choices  One can focus on constantly trving o obtain the fastest, most powertul computer
everv six months or one can focus on optezing the power and capabiins ot the hardware
and software he or she bought The same choices face anvone who buys into the world of
distance tearning  Phere will always be new possibilities {1 here will always be exciting
new models  Social constructs, howeser. ate not as easilv replaced as modems,
videacards and memory chips--nerther are distrbution networks, interactive keypads and
effective teaching models Demonstration projects are important. A focus on
demonstration models. however, wnores the need to ereate etfective, tlexible and stable
learning models  We encourage legislation that recogmzes and supports existing
intrastrictares, proven meihods and prior tederal invesiment - Such an approach does not
necessarily lead to a protection of the status quo because this same leuislation should favor
those projects that combine the strengths of successtul models with an integration of new
possibilities  To same extent this has occurred with past and present Star Schools
proiccts A close exannation of the evoluiion of the projects that continue, with or
without federal support. will show, however, that there has been a need to emphasize

“new and exciting” over stahility and controlled evolution

Closely linked to this issuc is long-range, formative evalnation. Most of the

cftorts of the evaluation components of former and present Star Schools projects have
focused on quantifying data and anecdotal reports of those participating in the projects In
an ideal world, one would compare bascline data regarding a participant’s knowledge and
skill fevel with changes that have occurred as a result of the distance learning experience
Creating such a structure requires much more effort than the types of survey instruments
used in most projects That effort is complicated by the fact that most distance learning
projects offer new experiences which lead to new outconnes, for which no baseline data
exists The resolution of this problem is. again. related to time Longer project cycles
open up the possibility of more formative evaluation  They provide the opportumty to

make meaningful changes while federat support 1s sull available
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One of the decisions SERC made early on was the decision to charge for all
services it defivers  This decision means two thmgs st of all, it provides a lunding base
tor ongoing operations, whether outside funding sources exist o not - Even more
importantly, it requires a byv-in by the state and local educational institution and ultimately

by the end-user. Local participation and “ownership™ is closely linked to the success

of any regional or national educationat effort We strongly encourage the Congress to

cantinue to write legistation that requires a partnership between a national or regional
provider and the local communities that ultimatelv benelit - This partnership should include
not only shared responsibility for funding. but tull participation in the decision-making

process as well

Mr Chairman, in your charge to witnesses vou asked us to comment on the role of’
the federal povernment in funding education technotogy  I'rom the perspects ve of distance
learning and Star Schools, | can say that without federal tunding, distance learning would

exist, but it would be difterent and almost certamiy less eftective

Onc of the greatest strengths of distance lcarnmg 1s the fact that it ciosses
geographic, cultural and economic boundariez  As technology becomes more prolific,
states, local school districts and individuat schoo!s can invest in the tools that aliow them
to communicate across distances What they have more difliculty doing is building the
infrastructure to take advantage of the climination of geographic. cultural and economic
boundaries SERC student: in New Jersev, North Dakota, Wisconsin, Georgia and
Mississippi have participated in a dialogue with former president Jimmy Carter and bis
collcagues at the Carter Center in Atlanta, Georgia - Students from those and other states
have discussed legistative issues with senators through the resources of the Senate
recording studios  Students in aflluent, suburban Austin, Texas “sit” side by side with
students from Drew, Mississippi and Orangebuig. South Carolina in classes in Japanese
and Russian  Without the support of the tederal governmient, these linkages woutd most
likely not exist Just as with the interstate highway svstem. the creation of'a technology
ifrastructure cannot he piccemeal A stiong fidaal tole is crmeal 1o the suceesslut

outcome of this process

Mr Chairman, you also asked that we comment on the ielationship of economic
competitiveness to an educational technology intiastructure Warkers, even at the entev
level, nust be increasingly “ltetate”™ w ther abihity to access. mierpret and act upon,
information  Distance learning 1< about information and what we do with it, whether tt be

formal credit courses, interactive conferencing, v access 1o data through the lnternet
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Otr economic world is tapidiy becotnng globalized Workers at all levels must think in
terms of that global world In lookmz at the SERC model, 1t s important to hknow that for
today’s students. talking to a former president. a United States Senator. or a Spanish
teacher from North Dakota. is. ol not commaorplace. certamly accepted as part of the way
things are  Today's students are much more at case with the tools ol technology than we
will ever be  Through informal distance fearning. one cin recen e up-to-the-nunute stock
quotes. retrieve research data in Hebrew from Fata University m Istael, wune m a current
agricultural weather forecast o discuss pressing educational issues with peers from
geographically dispersed. but similarly focused educational settngs  Flusas the world m
which we ive  The “literacy™ to emnbrace this woild requires equiable access W requites
a wide-range of tools and modets  Most importantiv. 1t tequires a tugh levet o comfort
and famiharity so the awe of the process does not evershadow the recults of the
interaction This kind of literdcy is indeed vital to our nation’s economic competitiveness
It is vital ta a strong demacracy. and it is vital to the education process of the United

States if these institutions are to remain relevant

1 want to take this apportunity to thanx the Congress of the United States for the
support vou have given SERC and for the support you have given and arc giving to other
projects with similar but diverse models and missions 1 also want to thank you for the
opportunity to share these thougids, ideas and experiences Unfortunately, there are no
easy answers because we don't even know dll the questions Through the continued
support of the federal government, we have the best chance of working m a courdinated,
logical wav to deal with the opportunities as thev atise. the questions as they are raised.

and the answers as they are tested. revised and proven

STATEMENT OF WALT HINDENLANG, PRESIDENT, HUGHES ELEC-
TRONICS GALAXY INSTITUTE FOR EDUCATION, EL SEGUNDO, CA

ACCOMPANIED BY BEN CASADOS, EXECUTIVE DIRECTOR

Senator COCHRAN. Now, we go to Hughes Electronic Galaxy In-
stitute for Education. Mr. Walt Hindenlang is president. Mr. Ben
Casados is executive director. I understand Mr. Casados will
present the statement to the committee.

You may proceed.

Mr. Casapos. Thank you, Senator Cochran. It is, indeed, an op-
portunity to testify before this committee.

1 also serve as the industry representative to the California Edu-
cation and Learning Council, and was part of the council that cre-
ated the California technology plan.

Let me begin by emphasizing how critical technology-literate
workers are to modern industry and to companies like Hughes
Electronics. Let me tell you briefly why this company initiated a
significant effort to enrich the education of our children.
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Hughes' employees, like employees throughout our industry,
must be technology literate and technology advanced. They must be
scientifically and mathematically competent.

They must possess critical thinking skills and reading skills, and
the work force must reflect our diverse population, so that we will
be better able to communicate with our global marketplace.

Like others in p.ivate industry, we were very concerned about
how low test scores were of American students in science and
math, and we felt it was our corporate responsibility to help better
prepare the work force of the 21st century.

o that end, Hughes initiated the Galaxy classroom project in
1990. Our goals for the project were fourfold, to combine our tech-
nical expertise in telecommunications technology with that of edu-
cators and parents; to improve student achievement in science and
language arts by creating a curriculum fully integrated with tech-
nology, professional development, and parental involvement; to
measure the results of our efforts qualitatively and quantitatively,
and based on those results, implement a plan for a scaleup; and to
leverage technology to create a nationwide program.

With the Galaxy classroom, we created a national satellite edu-
cation network for elementary schools, utilizing satellite trans-
mission, fax machines, television, and computers.

The demonstration phase of the Galaxy classroom was a partner-
ship of educators, parents, afovernment foundations, and business
leaders in 40 schools in rural and urban States, in 21 States.

Hughes Electronics committed more than $20 million to this ef-
fort, and this project would not have come to fruition without addi-
tional support from the National Science Foundation, which pro-
vided $4.2 million to create our science curriculum. Other founda-
tions were also important partners in this venture.

What did we learn? In short, the efforts that integrate technology
and interactive curricula with professional development can dra-
matically imgrove student achievement on a nationwide basis.

I have submitted the executive summaries of our curriculum
evaluation with this testimony.

Widespread of technology is critical in meeting the national edu-
cation goals, because in many ways, technology is a great equalizer
that can help us create high-performance learning environments,
where all children can reach high standards.

Technology can empower rich and poor students alike in dra-
matic ways. It provides access to information and rich curricula re-
sources. It promotes individualized learning and collaboration,
unbounded by the physical limitations of place and time, or the
personal and cultural characteristics of the participants.

We must acknowledge the value of integrating technology and
education in much the same way we see its value in the work
place, as an indispensable tool that helps us produce better prod-
ucts and services, and achieve greater economies of scale.

Like most of us in this room, my office contains technologies that
are not extraordinary for the office environment, but they are cer-
tainly for the school environment.

Among1 them is a telephone and a fax machine, something that
few teachers in this country have at their desks. Yet no one in this
room would ever doubt the benefit in the workplace.
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Why are we so willinito accept less in terms of technology with
which we equip our schools, when at the same time we are de-
manding more from our schools, from our teachers, and from our
students?

Where do we go from here? Because of the many great ideas gen-
erated by education reform, coupled with the powerful technologies
now available, this ought to be a renaissance period for teaching
and learning in the United States, but in most school districts, it
is not.

I am convinced it will require strong leadership, commitment,
and financial resources from private industry, Federal, and local
governments together to transform our schools into institutions
where students are prepared to lead full and productive lives.

I am pleased to hear discussions this morning on the national
blueprint. We must have a national framework for technology im-

lementation that provides schools and school districts with guide-
ines, flexibility, assistance, encouragement, and financial re-
sources. The plan must be designed to serve all students.

The Federal Government should play an important role in the
leadership and funding of nationwide integration of technology and
education. Here are three suggestions.

I would suggest that we create a national trust fund to build a
national technology infrastructure for education in much the same
way we created the National Interstate Highway System that ex-
tends from coast to coast.

The interstate highway system was funded from a dedicated gas-
oline tax stream. Those funds were allocated to each State, based
upon miles of interstate within boundaries. A State-matching for-
mula was also part of the funding.

The security concerns that promoted then-President Eisenhower
to call for the creation of a highway trust fund to build an inter-
state system has given way to the global competitiveness concerns
of the new millennium.

Continue to invest in exemflary educational technology programs
at the local level. Programs like Star Schools and others included
in title 3 are critical research and development efforts that will en-
able our schools to better understand, implement, and benefit from
educational technology.

At the same time, however, we cannot afford to continue to cre-
ate good, but small isolated successes. So these projects must be
rigorously assessed and evaluated against benchmark criteria, and
based on their successes, be sustainable, affordable, and scaled up
to meet the national needs.

Lead a national effort in professional development. We now have
rich and varied teaching tools, and very few teachers who know
how to effectively use them.

Many of today’s educators have not been ?rovided the training to
use basic technologies, let alone to effective y integrate these tech-
no{gi'les with classroom curriculum.

at I propose goes against the grain of current devolution
thinking prevalent within this city and within this body.

Now, while I recognize, too, that education is generally the prov-
ince of States and localities, I also believe that because the edu-
cation of our youth will ultimately define the capabilities of our Na-
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tion, the Federal Government should be vigilant in meeting the
needs of our Nation’s education system. It must lead a national ef-
fort to integrate the use of technology in the classroom.

PREPARED STATEMENT

At the Galaxy classroom, our goal for the future is ve ambi-
tious, to reach 20 million students in 10,000 schools by the year
2000. The goals for the Federal Government for this Nation’s stu-
dents should be no less ambitious.

Thank you, Senator.

Senator COCHRAN. Thank you, Mr. Casados, for your excellent
statement.

[The statement follows:]
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STATEMENT OF BENITO CASADOS

Mr. Chairman. thaiik you for the opportunizy to testify bct'(;;'e the Scnalc Committee on
Appropriations. Subcommittee on Labor. Health. Human Services and Education as vou
examine the appropriate federal role in funding programs that support the integration of
technology in K-12 education.

1 am Benito Casados. Executive Directer of Education S}'stem-s;“fé.r the GALAXY Classroom.
With me today is Walt Hindenlang, President of the GALAXY lns;titute tor Education, a not-for-
profit entity created by Hughes Electronics (formerly Hughes Aircraft). Mr. Hindenlang is
available to answer any questions you may have as to why Hughes Electronics has been the
major underwriter of the GALAXY Institute. My background and experience with education
technology began as Director of Educational Services for Jet Propulsion Laboratory in Pasadena.
In this role in the 1970s. | used satellite {cchnol(wg)' to bring into the nation’s classrooms,
planctaria and muscums. the historic landings of the Viking One and Two on Mars. and Jater the
close encounters of the Voyager One and Two spacecraft with the planets of Jupiter and Saturn.
Through this early use of telecommunications. students and teachers witnessed in real time.
vistas of these colortul and stormy worlds.  These efforts are considered by many to be the first
significant educational technology imitiatives and are wondertul examples of how the
participation of the federal govemment. working with private industry. accelerated the use of
emerging technologies in the education arena.

1 also serve on the State of California's Council for Technology and Learing and its predecessor
the California Education Technology Commission, which designed the Califomnia state K-12

Technology Plan. 1believe my experience in each of these organizations is helpful to0 our

discussion today.

One of the issues you have asked us to address is the importance of technology-literate entry
level workers in economic competitiveness. Let me begin by emphasizing how critical
technology-literate workers at all levels are to modern industry and to companies like Hughes
Electronics and why this company initiated a signiticant effort to enrich the education of our

children.
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This ration is the world leader in the design. manufzcture and marketing of advanced electronic
systems. We are the world's leading developer and manufacturer of commercial communications
satellites and satellitc-based communications sy stems and services to the worldwide

telecommunications market.

In fact. Hughes Electronics itself is the leading manufacturer of commercial communications
satellites. having produced 40 percent of the satellites currently in sen ice around the world and
owning and operating the Galaxy fleet of 14 commercial communicauons satellites. In addition.
Hughes Electronics is the leading supplier of satellites and scientiic instruments for a variety of

defense. NASA and other government space missions.

In recent years, Hughes, as well as other companies, has also intensiiied its focus on global

markets by forming new international business partnerships in Europe. the Middle East. South

America and Asia and the Pacific Rim.

Our employees today, like employees throughout our industry, must be not only technologically
literate, but technologically advanced; and, they must be scientifically and mathematically
competent. They must possess critical thinking and reasoning-skills. Our workforce must reflect
the emerging diversity of the population so we will be better able to communicate in the global

marketplace.

Like other corporations, Hughes Electronics believes in helping the communities in which we

operate and the larger society of which we are a part.  Our continuing commitment to education,

in particular. is evident not only through formal programs and contributions but also through the
work of employ ¢es and retirees who volunteer their wnie aind skills to estich the education off

students in clementary and secondary schools.

The creatior. of the G Al AXY Classroom in 1990 exceeded any presious philanthropic endeavor

by Hughes Electronics. Like others in privaie industry we were vers concerned about the low
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st scores of’ American students, in particular. their low achievement in science and math. And

¢ believed that we could help meet the critical need to improve student achievement and

repare them for the workforce of the 21st century.

herefore. our goals for the GALAXY Classroom were four-fold:

ERIC
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To apply our technical expertise in telecommunications technology with the
expertise and perspectives of teachers. principals, educators. as well as the
creative community of producers and writers to create a program that would
improve clementary education. We believe that it is critical to affect stud: . ¢
achievement and attitudes in carly education, when students are still forming their

attitudes about learning and their self esteem:

To focus our initial efforts on science and on language aris 1o help students
improve achievement iu these areas and thereby help meet critical workforce

needs for the next century:

T'o measure the results of vur efforts qualitatisely and quantitatively so that we
would hiiow how and why our efforts were improving clementary education: and

based on those results to implement a plan for “scale up:” and.
p

Lo create a program that was national in scope and nee dependent upon the
location of Hughes' facilities. Our workforce will be drawn from every rcgion of
this country and our experience tells us that many well-intentioned projects have
produced only small pockets of excellence around the country, Our coal was and
remains very ambitious -- to ceach 20 million students in 10.000 schools by the
year 2000. We beliey ¢ that through partnerships between industry and

govemmient we can achieve positive change on a grand scale,

25
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With the GALAXY Classroom we created a satellite education network for elementary schools
designed to integrate and interactive science and language arts curriculum with
telecommunications technology. The project aims, first, to engage and motivate elementary
students and increase achievement. It also aitns to expand the knowledge base of teachers and
administrators, establish satellite and interactive technologies for schools, increase the
involvement of parents and caregivers in the education of their children. and help children

understand and appreciate the role of modern technology in their daily lives and as tools for
leaming.

The demonstration phase of’ lhc- ‘C;ALAXY Classroom was a partnership -- of educators, parents,
government. business and foundation leaders and schools. Initially we selected 40 rural. urban
and suburban schools in 21 states. the District of Columbia and Mexico to test our concepts of
integrating technology with an interactive science and language arts curricula. Today. in our
first vear of national service. our satellite education network now links more than 51.000 students

in almost 500 schools in 24 states through a comununications newwork of video, fax and E-mail.

Hughes Electronics committed more than $20 million to this effort. creating an interactive
network linking classrooms across the country through the technology of satellite dishes.
televisions and VCRs. fax machines and the associated wiring for our demonstration schools.
This effort, however, would not have conie to fruition, without the support of the National
Science Foundation, which provided $4.2 million to create our science curricula for grades 1 and
5, the Camegie Corporation of New York, Weingart Foundation and Stuart Foundations. which
provided additional resources for professional development, as well as other smaller foundations

and individuals who have been important partners in this venture.

What have we learned?

First. as we worked with school districts across the country we developed a new appreciation for
the tremendous nceds in our public schools: and secondly. that efforts such as ours that integrate

technelogy and interactive Cuﬂicu%C{(l dramatically improve student achievement,
JO
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An independent evaluation conducted by Far West Laboratory for Educational Research and
Development concluded that GALANY Classioom students gained searly twice as much as
comparable students in overall reading and reading comprehension iest scores and they also
made significant gains in vocabulary development. Far West's cvaluation of the science
curriculum concluded that the program is mecting its goal of fostering the development of
scientitic process reasoning in students. kifth grade students. lor exampie. were better able than
their non-GALAXY peers to understand and construct knowledge and call on core science

concepts and thinking skills that are fundamental to understanding science.

Significantly. all gains noted by Far West in all evaluations of GALAXY students are
independent of gender. ethnicity. economic status. or home language other than English. For
your information and referral I have submitted the executive summaries of each evaluation with

this written testimony for the record.

There is also significant value in this program beyond its test results. Principals and teachers
have reported to us that there are fewer absences from GALAXY schools. fewer discipline
problems. increased desire to read and write and increased student motivation. These indicators
are directly attributed to the involvement of children with technology. along with a curriculum

that makes students active participants in their own education.

Our goal in integrating technology into curriculum. in GALAXY Classroom or any other project.

is to create a collaboration between teachers and technology that engages students in their

education, makes them more active learners who seek and assess information. Tecknology has
the potential to overcome restrictions of time and space. enabling students to learn more. in less

time and with far less overhead.

I believe ihat the widespread use of technology is critical to meeting the national education
goals, because in many ways tecimology is a great equalizer that can help us create high-

performance learning environments where alf children can reach high standards.
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Technology can empower children in dramatic new ways. 1t provides access to information and
rich curricular resources. It promotes individualized learing and collaboration. unbounded by
the physical limitations of place and time or the personal characterisiics of participants. It
presents students with a new context for thinking and interacting and unprecedented
opportunities for exchanging ideas and information that can enrich teaching and leaming. It
invites inquiry and enables students to communicate with their leaming peers nationwide. and

even worldwide. It enhances problem solving abilities, creativity and critical judgements.

There has ne.er been a time when new tools stood to change so much in education: from how
students have access to information and can fearn in new ways: to teaching strategies and
methods and curriculum design: professional development; bilingual education: classroom

management and school administration.

To achieve these goals. however. we must do more than simply introduce technology into
existing school cultures and frameworks. If technology is to truly transtorm teaching and
fearning it must become an integral part of classroom teaching strategies. Administrators.

teachers. students and parents must learn how to use it effectively.

I believe that we should begin to recognize and acknowledge the value of integrating technology
in education in much the same way we see its value in the workplace -- and that 1s as an
indispensable tool that helps us to work more effectively and efficiently to produce a better

product and/or service and achieve greater economies of scale.

Like most of us in this room my office contains a high-powered computer with CD ROMand a
range of software appropriate for my business, an on-line service that provides me with access to
almost unlimited resources, information and communications that enables me to do my job
better. In addition I have atel=phone -~ something that few teachers in this country have at their

desks -- and a fax machine. And my office also contains a smail 18 inch DIRECTYV satellite
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dish sitting on my window sill pointing south. That dish brings me the GALAXY Classroom,

plus 150 channels of programming.

Except for the satellite dish and the 150 channel capability on my television. what I have
described is not extraordinary for an office environment. But it certainly is for a school
environment. And we are gathered today 1o discuss the benefits of technology to cducation. Yet
no one in this room would ever doubt its benefits in the workplace. Why is that? Why are we so

willing to accept less in terms of the basic tools and rescurces with which we equip our schools,

when. at the same time, we are demanding more {from our schools. our teachers and our

students”?

Where do we go from here?

Because of the many great ideas generated by education reform and because of the wonderful
technologies now available. this ought to be a renaissance period of teaching and leaming in the
United States. But in most schools and school districts it is not.

Why ? Because schools across the country are still faced with deteriorating structures. severely
limited budgets that virtually curtail the purchase of new tools and resources, issues related to
discipline and safety, children who enter school unprepared to leamn and teachers without the

opportunity to communicate and learn and share new teaching strategies.

The bottom line is that it is going 10 take strong leadership, commitment and financial
resources from private industry and iie federal government -- together -- to transform our public

schools into ones that we can all be proud of -- and that tumn out students who are prepared 10

lead full and productive lives.

Private industry alone cannot do it. Initiatives of the magnitude of the GALAXY Classroom are

@ :exception, not the rule.
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We must have a national plan or framework for technology implementation that provides
guidelines. flexibility. assistance. encouragement and financial resources for schools and school

districts as they grapple with this complex issue. That plan must be designed to reach alf

students.

The [ederal gov ernment can and should play an impornant role in the leadership and funding of

the nationwide integration of technology in education. Here are three suggestions:

1. Create a national educatic;n tcchnology trust fund. We should look at creating a
national technology infrastructure for education in much the same way we created the
national interstate highway system that extends from coast to coast. The interstate
highway system was funded from a dedicated gasoline tax stream. Those funds were
allocated to each state based upon the miles of interstate within state boundaries. A state
matching formula was also part of the funding system. The federal government also took

upon itself to attract great technical minds to the task and to fund pilot projects and

undenwrite research. -

The security concems of the 1950s that promoted then-President Eisenhower to call for
the creation of a highway trust fund to build an interstate highway system have given way
to global competitiveness concerns of the new millennium. Frankly there can be no
doubt about the cffectiveness of teﬁlﬁog\ as 4 tool and resource in education. And
there can be no doubt about the importance and urgency of this issue. \We are a mere five

vears away from the 21st century.

| think the kighway medel is one we should ook at to help meet the critical needs of our

schools and students.

2. Continue to invest in exemplary education technology programs at the local level.

Programs like Star Schools and those included in Title 3 of the "Improving America's
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Schools™ Act are critical research and development efforts that will enable our schools to
better understand, implement and benefit from educaticnal technology. At the same time
however. we can.not afford to continue to create good. but isolated successes. And so I
would add that these projects must be rigorously assessed and evaluated against
benchmark criteria, and based on their success, be sustainable, atfordable and scaled up
. to meet nationwide needs. We must not only make them available to schools and
communities nationwide, we must be aggressive in making schools and communities

nationwide aware of what is working; and

Lead a national effort in professional development. My concems in this area are
many. We now have rich and varied teaching tools and very few teachers who know how
to effectively use them. Some know how to use one kind of computer or a software
program. However, many of today's educators are wholly unprepared to use basic
technologies such as personal computers. fax machines. videodisc. E-mail or evena VCR -
.- let alone to eifectively integrate these technologies with classroom curricula. Over the
past three years in my role with the GALAXY Classroom I have witnessed goaod teachers

of all ages who have never faxed a document, recorded a teles ision program or even used

a computer. They are dedicated teachers who have never become technology literate and

who are struggling w be wachers of today.

The workforce of the future is in the hands of our teachers. We must create the teachers

of tomorrow today.

It will not be casy and we will probably be into the next century before we see a critical

mass. but we must act today.

What | propose goes against the grain of the current "devolution” thinking prevalent in
this city and within this body. And while , too, recognize that education is generally a
province of states and localities, I also believe that because the education of our youth

will ultimately define the capabilities of our nation. the federal government should be

]: l{[lc vigilant in meeting the needs of our nation's education system. Through the Department
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of Education it must lead a national effort to integrate and usz technolegy in the
classroom. And this is a case where the message is the mediom The vens eeonomics of
scale and reach otfered by telecommunications technology must be employed to provide
professional dexelopment models for teachers nationw ide.

GALAXY CLASSROOM SCIENCE EVALUATION FOR GRADES 3-6

“GALAXY has enriched my teaching. It has made me enthusiastic and
happy ebout teaching science. I have enjoyed and learned a lot about
how children learn, i.., investigate, explore, share. Having the
materials readily available has been GREAT. My teaching has been
RECHARGEDI”

— GALAXY teacher from California

The Galaxy Classroom is a package of integrated curricular and instructional approaches,
supported by the nation’s first interactive satellite communications network designed to
facilitate the introduction of innovative curricula to improve student learning in

elementary schools. Challenging curricula and learning experiences are made available to
all students, including those who ordinarily lack such access.

GALAXY Classroom Science for Grades 3-5 features the organization of instruction around
themes presented through television broadcasts and classroom hands-on activities that are
facilitated by fax technology and ongoing teacher support. The broadcasts are built around a
video adventure series that dramatizes the GALAXY themes through the real-world
adventures of a multicultural group of students, THE S.N.O.O.P.S. The stories feature
characiers with whom students can identify and who model for students the use of various
scientific techniques and processes to explore and understand their world.

The evaluation found that GALAXY science for grades 3-5 is a highly successful initiative:

* On measures of classification processes, GALAXY students had a statistically

significant gain that was more than double the gain of non-GALAXY comparison
students.

® Scores on curriculum-based performance assessments indicate that the majority of
GALAXY students across all three grades were able to demonstrate that they
understood the “big ideas” or core science concepts of the GALAXY curriculum.

o In general, when comparison non-GALAXY students were evaluated on some of the
same measures, GALAXY students outperformed them in almost every case.

o In addition, GALAXY teacher- displayed significantly more positive attitudes than
they had initially regarding their own comfort with and preparation for teaching
science and the adequacy of their science materials.

o Participating in GALAXY Classroom Science led to statistically significant positive
changes in attitudes among GALAXY students, when compared to their non-
GALAXY peers, toward participating in science class and engaging in activities to
which they did not know the right answer. )

Bvidence from the evaluation shows that GALAXY works: in GALAXY classrooms science
is being regularly taught, students are learning, and teachers are developing a new
enthusiasm for science and science teaching. The evaluation further shows that the whole
of GALAXY science is greater than the sum of its parts. The components by themselves
represent exemplary efforts in science education. Together, they create a powerful package.

“We get to touch things and dw stuff.”
— GALAXY student
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The GALAXY Classroom Project was developed as a nationwide reform effort to infuse new
student-centered curricula into elementary schools, to spark the interest of teachers and
students in learning, and to provide innovative educational opportunities for all students
including those who have traditionally been considered academically “at risk.”

GALAXY Classroom Sclence for Grades 3-5

The curriculul.n for GALAXY Classroom Science for Grades 3-5 is built upon the
fundamental view that students can construct knowledge about science from the-content

" and context of their daily lives. GALAXY's goals for elementary science have been three: to

Q
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foster the development of the thinking processes that are tools for constructing knowledge
of science (e.g., observing, communicating, comparing, organizing, relating), to provide
students with some of the “big ideas” or core science concepts that are fundamental to
understanding science, and to aid teachers through ongoing professional support.

"Although I am & veteran teacher, I felt at a loss as to how to teach science.
The concepts of the arcs {themes] — patterns, experiments, and black boxes —
made sense to me.... I could teach the concepts rather than information and

kowledge 1 frequently lack.” _ GALAXY teacher from California

The “big ideas” are communicated through the GALAXY inquiry-based, hands-on/minds-
on science curriculum which is organized around three six-week themes: (1) using patterns
as evidence, (2) doing experiments to describe and compare materials, and (3) building
models to explain and invent ideas. Each of these themes was designed to be age-
appropriate; to use investigations that teachers can expand; to work in an interdisciplinary
science program; and to support national, state, and local frameworks and standards.

The Evaluation Approach

The Far West Laboratory for Educational Research and Development (FWL) conducted a
comprehensive evaluation of the impicmentation and impact of GALAXY Classroom
Science for Grades 3-5 for the initial demonstration phase.

The evaluation gathered quantitative data on GALAXY’s impact by testing student leamning
through performance-based assessments, surveying student and teacher attitudes and
teacher practices, and asking teachers to record their use of the GALAXY Classroom Science
curriculum. Performance-based assessments, in contrast to most multiple-choice tests, ask
students to do something and then record what they have discovered. Administration of
four of the performance-based assessments and the attitude surveys followed a pre/post
design. Four other assessments were more closely linked to the curriculum and activities,
and they were administered during the course of GALAXY science.

In addition to these quantitative measures, a series of observations and interviews were
carried out in five case study schools throughout the country, with shorter visits to several
other schools. These case study classrooms were spread across the nation and varied in the
ethnicity of the students as well as whether their setting was urban, suburban, or rural.

GALAXY Classroom Sclence for Grades 3-5 Demonstration Program

GALAXY Classroom Science for Grades 3-5 is a package of integrated curricular themes and
hands-on science activities. Instruction is organized around three themes presented
through television broadcasts and classroom hands-on science activities and supported by
the use of fax technology in the classroom and take-home science activities.

During the demonstration phase for GALAXY Classroom Science for Grades 3-5, classrooms
in thirty-eight schools (later forty) were connected by an interactive satellite
communications network. The demonstration phase ran for eighteen weeks of class time
in the fall of 1993 and winter of 1994.

"[GALAXY) worked well with all students because of high interest cliff-hanger
broadcasts backed up with interesting, program-coordinated hands-on

learning activities.” — GALAXY teacher from West Virginia
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Broadcasts The television broadcasts dramatized the GALAXY themes through »
continuing program about the adventures of a multicultural group of students, THE
SN.O.O.PS,, interacting together as they solved various mysteries. The stories featured
characters with whom students could identify and modeled for students the use of various
scientific techniques that the characters employed to solve the problems and puzzles they
encountered.

“The program hooks in all kids because they can relate to it.”
— GALAXY teacher from California

“They put your name on TV! We can’t wwit ‘til the program comes
on again.” ’

— GALAXY student

The evaluation found that students were entranced with the broadcasts; the broadcast

mysteries received the highest ratings from students at case study schools among all the

GALAXY components about which they were asked. Similarly, more than 90% of. the

teachers who completed the end-of-year survey judged the broadcasts to be of "great
‘ educational value.”

Hands-on Activities Each classroom used a set of GALAXY-provided hands-on science kits
that are parts of the Great Explorations in Math and Science (GEMS) or the Full Option
| Science System (FOSS) curriculs, both developed by the Lawrence Hall of Science at the
University of California, Berkeley.

"Hands-on activities are wonderful. These activities really reach the interest
levels of all students.”

— GALAXY teacher from West Virginia

FWL evaluators found that both teachers and students were extremely pleased with the
GALAXY hands-on materials and activities. Teacher enthusiasm at case study sites
stemmed from having all the materials they needed and recelving them at one time, using
the GEMS and FOSS guides that were easy to follow and adapt for their classes, and
. knowing that students loved the activities and were therefore eager and interested learners.

This enthusiasm was echoed in the end-of-year survey when nearly all the teachers rated
the activities as having "great educational value.”

"Hands-on activities and take-home kits made the kids feel like they could do
anything.”

— GALAXY teacher from Indiana

Teacher enthusiasm was tempered in a few cases by factors such as the significant amount
of time necessary for setup, the inevitable mess associated with hands-on materials, and the
perception among some teachers that a few of the activities were too difficult for third
graders. In addition, some teachers thought that the Teacher's Guide could have provided

more assistance on how to link the ideas and themes of the broadcast with the hands-on
experiences.

|

i Students were, if anything, even more enthusiastic than their teachers sbout the hands-on

; activities. More than 90% of the interviewed students gave the activities their highest
rating.

Fax One of GALAXY's unique features is facilitating student and teacher interaction
with one another across the city or across the country and with the broadcasts’ producers
through a dedicated satellite network and classroom fax machines.

“I think that GALAXY Science worked well with all of my students because
their ideas were recognized no matter what they submitted (i.e., pictures,
photographs, etc.).

— GALAXY teacher from Massachusetts
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Interviewed students were very positive about faxing, some citing the chance of seeing their
names in the broadcast. Additionally, many of the students' ideas that were sent to
Database (headquarters for THE S.N.O.O.PS.) appeared in The Scoop, a two-page fax bulletin
that was sent periodically to GALAXY classrooms. However, fax problems prevented some
classes from receiving it.

Teachers also valued faxing, with more than 80% of teachers who responded to the end-of-
year survey rating sending faxes as having “great educational value” for their atudents and
more than 70% reporting that students were “"very enthusiastic™ about sending faxes to
Database. An even higher proportion of teachers said that their students were “very
enthusiastic” about seeing their names and/or faxes on the broadcasts.

“The fax machine is integral. The kids were disappointed when they worked
for days on faxes to SN.O.O.P.S. and missed the fax deadline because our fax
machine did not work.”

— GALAXY teacher from Wisconsin

During the demonstration phase, technical difficulties produced frustration for many
teachers. Only 12% reported that their fax machine always worked, and others commented
that they were never sure whether their faxes reached their destinations. When these kinds
of technical problems occurred, whether at the classroom, school, or network level, students
became disappointed: "Our faxes never got to Database — they got ate up by the satellite.”

FWL evaluators concluded that, when the fax machines worked, they provided powerful
motivational incentives for GALAXY students.

Snoopers Loop Take-Home Kits Materials for each theme included four different home
investigation science kits that students were encouraged to explore with family members
and friends. All the necessary materials plus instructions for doing an investigation at
home with an adult were included in each kit.

“My class begged for the take-homes. Please keep them in."”
— GALAXY teacher from Pennsylvania

Each of the take-home kits arrived at school in parts and required time for assembly (e.g.,
placing each of the parts and instructions in plastic bags). While some teachers asked
parents to help put together the kits or held a "family science night,” others were
overwhelmed by trying to do it themselves. However, even though preparing the kits was
fairly labor-intensive, they were rated well by both students interviewed (more than 70% at
case study sites) and the majority of teachers (more than 60% rated them as “very useful”
and having “great educational value”).

Recognizing that there is a progression to the development of scientific thinking skills,
researchers at FWL adapted four performance-based assessments from the California

- Learning Assessment System (CLAS) to test GALAXY and comparison students’ progress in
several crucial areas. FWL researchers measured classification and organization (critical
components of scientific thinking for grades 3-4 and 5-6) with two hands-on assessments
using fossils in the pre-test and leaves in the post-test. Skills related to experimentation
were measured by two other pre/post performance-based assessments using rocks and soils,
which were administered in a crossover design. Additionally, students took a multiple-
choice test of science process skills.

Results from the Classification Pre/Post Assessments

The evidence shows that participation in GALAXY had a statistically significant positive
effect on students’ classification abilities. These results are based on testing 600 GALAXY
and 610 comparison students in the same grades at twelve GALAXY schools. Each of the
two assesaments had three tasks that were scored from O (no attempt) to 5 (accurate and
informative). Figure 1 shows the average (mean) scores for GALAXY and comparison
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students in each of the three grades, both before GALAXY science started (pre) and after it
was completed (post).

190 o

°s T
100 o s Quiety §
S wee @ e us-Compaioons
9 o e Oty 4
LI il eer.Comparioon 4
30 o el Gy 3

18 - sesdeess Compariaon 3
70 4

“ 4 —

™~ Post
. (Foweta) fuowven)

Figure 1. Pre/Post Mean Total Scoies on Classification Tasks

o  GALAXY students had statistically significantly greater gains than comparison
students on each of the three classification tasks in the assessments. (Task 1: .50 vs.
.19, p<.001; Task 2: .34 vs. .11, p=.016; Task 3: .79 vs. 48, p<.001).

e GALAXY students had statistically significantly greater gains than comparison
students at each grade level (third, fourth, and fifth).

* Figure 1 illustrates the GALAXY and comparison mean gain at each grade for
overall classification scores (the sum of the three individual task scores), The most
dramatic result is that, for third and fourth grades, GALAXY student post-test scores
surpassed not only those of their grade level counterparts but also the pre-test and
post-test scores of comparison students in the next grade.

+  Looking at all the data from all three grades together, students who participated in
GALAXY science had a statistically significant gain in classification abilities that was
more than double that of comparison students (1.63 vs. .79, p<.001).

¢ The gains measured by this assessment were similar across all three grade levels and
unaffected by gender, ethnicity, Chapter 1 status, language spoken at home, or
previous participation in GALAXY Language Arts.

e GALAXY is appropriate for both high-achieving and academically at-risk students as
evidenced by fairly similar gains for students regardless of their initial performance
on these assessments.

Observing, communicating, comparing, and classifying are crucial scientific thinking
processes for students in grades 3-5. Based on the results of the classification assessments,
GALAXY appears to have met the goal of fostering the development of these processes.
Indeed, the results suggest that GALAXY science can work for every type of student and can
carry many of them up to & par with students who are & year ahead of them.

Results From Pre/Post Assessments of Experimental Skills

During the fifth and sixth grades, students expand their repertoire of scientific thinking
skills to include the abilities to recognize relationships between ideas and to design simple
experiments. During this period students also develop the ability to isolate and manjpulate
variables in an increasingly systematic manner.

Researchers at FWL tested these experimental skills by adapting two existing CLAS
petformance-based assessments to use in a pre/post crossover evaluation design. GALAXY
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and comparison students participated in either the Rocks or the Soils assessment as a pre-
test and the other as a post-test. Unlike the classification assessments, which yielded results
for individual students, the assessments of experimental skills gave information about
groups of students. Because the skills being measured were known to be developmentally
beyond most third graders, the tests were administered o fourth and fifth graders only.

Results from the Rocks Assessment

The patterns of scores shown by fourth and fifth graders on the four tasks of this assessment
reflect the difference in their developmental levels of understanding about
experimentation.

Results for fourth graders indicate no pattern of significant change on this test. Although
some growth is evident, neither comparison nor GALAXY fourth graders show gains that
are statistically significant.

In contrast to the results for fourth graders, an interesting and promising pattern emerges
for GALAXY fifth graders on the essential components of the test, particularly in
independently repeating experiments (Task 2) and in using evidence to support
experimental conclusions (Task 4).

e On Tasks 2 and 4 of this assessment, the post-test GALAXY fifth grade cohort shows
statistically significantly higher scores when compared to pre-test GALAXY students.

e GALAXY fifth graders performed statistically significantly better than comparison
students on Task 2, and, although GALAXY students display greater gains than

comparison students on Task 4, it falls short of statistical significance at the .05 level
(p=.084).

e Results from the other two tasks indicate no real difference between the GALAXY
and comparison fifth graders.

Although the Rocks assessment did not prove to be an age-appropriate measure for fourth
graders, several of its components did help to demonstrate that fifth graders who
participated in GALAXY Science were better able than their non-GALAXY peers to
recognize relationships, isolate and manipulate variables in an experiment, and generalize
information to new Situations.

Resuits froin the Solls Assessment

The Soils assessment, like the Rocks assessment, tested more advanced scientific thinking
processes: observing, understanding relationships, and making simple inferences and
predictions. Similar to findings from the Rocks assessment, the developmental differences
between fourth and fifth graders appear to be reflected in the results.

The fourth grade results for the Soils assessment show little difference in performance
between GALAXY and comparison students. The results for the fifth graders indicate both
that the test was more appropriate for these students and that GALAXY students
outperformed their comparison counterparts:

o The vast majority of GALAXY and comparison fifth graders got good scores on Task
1 for both pre-tests and post-tests. It would appear that this measures something

that they already know (how to replicate an experiment and observe accurately),

e Task 2 shows a statistically significant positive change for GALAXY fifth graders and
a smaller, not statistically significant, change for comparison students, but the.
dlfference in their growth was not statistically significant.

e OnTask3, GALAXY fifth graders showed a statistically significant gain between the
two administrations (from 1.2¢ to 1.74, a gain of .50). The two groups of comparison
students scored roughly the same at pre-test and post-test (1.43 and 1.40), indicating
that they had not learned much in this area. The difference in gain is statistically
significant (pe.01). These results suggest that students participating in GALAXY had
learned more than comparison fifth graders about generalizing information they
had just learnad to a new situation.
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The fifth grade results from the Soils assessment and, in particuler, Task 3, indicate that
GALAXY Classroom Science helps foster the development of scientific thinking processes,
in particular comparing veriables, relating procedures, and solving new problems.

Results from the Sclence Process Assessment

FWL administered a multiple-choice test of scientific thinking processes, the Science Process
Assessment, developed in the late 1980's to reflect curricular reform in Pennsylvania. This
test was selected to assess scientific thinking in areas not specifically addressed in the
GALAXY curriculum. Figure 2 shows the results in terms of mean total scores.

The results are ambiguous for the fifth grade, but they are more clear for the fourth grade.

e The data suggests that students in fourth grade GALAXY classrooms learned an
array of scientific reasoning skills reflective of the new reforms in science education

(particularly forming hypotheses and experimenting) better than their peers in
comparison classrooms.

e GALAXY fourth graders had gains on the thirty-one item test that were statistically
significantly greater than those of comparison students (1.93 and .05, respectively,

p<.001).

k-3 T

2 4+ - s

9 4 amlleans QALAXY §
ceoullior Comparinen §

18 4
0 QALAXY &

wd sees®eee Comparteon 4

°” +

10 + +

L] Post

Figure 2. Mean Tota! Scores on Modified Sclence Process
Assessment for GALAXY snd Comparison Students

These results, comparing GALAXY and non-GALAXY students, suggest that GALAXY
science can contribute to the development of scientific thinking processes among fourth

graders.

FWL evaluators devised a series of four curriculum-embedded performance assessments to
evaluate students’ understanding of the “big ideas” presented in the three themes of the
demonstration phase curriculum. GALAXY classrooms were asked to participate in all four
embedded assessments; comparison students participated in two. In addition, small groups
of students were videotaped while working on tasks related to the core science concepts of
the three themes.

Results for Theme 1: Sclence Is Finding Pattemns as Evidence

The GALAXY curriculum for Theme 1 had students viewing broadcasts and participating in
activities that focus on recognizing and using patterns as evidence to solve crimes or
explain events. Results from both the Theme 1 videotaped performance assessment and
the performance-based embedded assessment (Reading the Beach) show that a large
majority of third, fourth, and fifth grade GALAXY students understood and could apply
what they had been taught about finding and using patterns as evidence.
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Figure 3. Reading the Beach Scores for Comparison and GALAXY Students

¢ The overall difference in the distributions of scores between GALAXY students and
non-GALAXY comparison students, as shown in Figure 3, is statistically significant
(chi-square=17.98 with 5 d.f., p=.003) and indicates that GALAXY students
outperformed their comparison peers on this assessment.

o As Figure 3 shows, 75.5% of GALAXY students demonstrated a level of competence
or better (score of 3, 4, or 5 out of 5) compared with 68.6% of comparison students.

On the embedded assessment for Theme 1, in which comparison students also participated,
GALAXY students demonstrated that they were more skilled at recognizing, using, and
interpreting patterns than their non-GALAXY peers.

Resuits for Theme 2: Science Is Doing Experiments

Theme 2 focused on the core concept of doing experiments to describe and compare
materials. GALAXY Classroom students joined the broadcast characters in trying to solve
mysteries through hands-on experimentation with familiar materials. The purpose of the
FWL videotaped assessment in this theme was twofold: to see if GALAXY facilitated
students’ working in small cooperative groups and to determine if GALAXY students
approached the open exploration of a novel substance with greater curiosity or in a more
systematic manner than non-GALAXY students. :

¢ More than half of the GALAXY groups were able to organize themselves and to
assign themselves different roles while none of the non-GALAXY groups organized
themaelves for the task.

e About half of the GALAXY groups, but only one of the non-GALAXY groups,
systematically tested the properties of the unknown substances, spontaneously
making predictions and then revising them based upon testing.

These results from case study schools indicate that GALAXY students understood the core
concepts of Theme 2 and were betier at working in small groups and at systematic testing.

The embedded performance assessment for Theme 2, Chemical Reactions, asked GALAXY
students to (1) observe an experiment involving chemicals, (2) change the variables in some
way, (3) perform the revised experiment and record observations, (4) draw a conclusion
based upon the two experiments, and (5) design another experiment using the same
chemicals and make a prediction about its results.
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Figure 4. Percent of GALAXY Students Achleving Compexency
on Chemical Reactions Tasks

e As Figure 4 shows, about 71% of the ‘GALAXY students consistently demonstrated
on three or more of the five parts of the assessment that they understood the
concept of experimentation and could manipulate variables and predict what would.
happen.

e Itis not surprising that the students had difficulty explicitly stating a cause and effect

relationship among the variables (part 4) because of the complexity of the thinking
involved.

These results indicate that GALAXY students had developed an implicit understanding of
the concepts involved in experimentation, but many were not yet able to reflect upon that
understanding and communicate it explicitly to others.

Resuits for Theme 3: Sclence is Bullding Models

The "big idea™ presented in Theme 3 involved building and using models to invent and
explain ideas. While watching the broadcasts, GALAXY students were challenged to explain.
surprising phenomena in a ~haunted” theater. In addition, GALAXY gave students hands-
on practice in the classroom with building and using a variety of models.

The videotaped performance assessment for this theme asked students working in pairs to
construct a model from materials provided. The model was to be a device that would solve
a specific problem (retrieve a cat stuck in a tree). The results for this assessment show no
difference between GALAXY and non-GALAXY students. Possible explanations for this
finding include the lack of time spent on this theme because of inclement weather during
the winter and a perception by some teachers that a few of the Theme 3 activities were too
difficult for their students. .

The curriculum-embedded assessment for Theme 3, Models and Designs, asked students to
use models in three different ways. Students were asked to design a model that was based
on the redeslg'n of an existing object (in this case, a bicycle), a model of what was inside a
black box {a drinking fountain), and lastly, a model of a tool that could be used to solve a
specific problem {unstick a basketball stuck In a net), In each case students were asked to
draw a model and to write a description explaining their model. The results show that
GALAXY students performed very well on the three tasks of this assessment; the
assessment was not given to comparison students.
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Figure 5. Percent of GALAXY Students Achleving Compstency
on Models and Designs Tasks

e For GALAXY students at all grade levels, the percentage of students demonstrating
competence or above were 65.3%, 38.3%, and 87.9% respectively for the three tasks.

e Figure 5 gives the distribution of competency among GALAXY students who
participated in Models and Designs and shows that, under fairly stringent criteria,
two-thirds of the GALAXY students across all grades achieved competency on two
or more of three tasks, and 39% could display competency on all three tasks.

Although each task tested a different aspect of using models, the evidence from this
assessment suggests that students displayed competence at using models generally.

Culminating Embedded Assessment: A Mystery

A Muystery, the final embedded assessment, was given to both GALAXY and comparison
students after GALAXY science was completed. It was intended to evaluate the ways that
students reason about and investigate the possible causes of unexplained phenomena
(strange noises being emitted from an abandoned house). Students were asked to choose
among three possible explanations for the cause of the noise — a ghost, people playing
tricks, or the wind. “Wind" *people” were corsidered appropriate responses; “ghost”
indicated that the student might still rely on magical explanations. In addition, students
muudwduaibewhlmnyeoulddowdmm\mﬂm\dnxphmuonwncomct
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Figure 8. Percentage of Students Choosing Each Expianation for Teek 1 of
A nmmhyomomuomvmcmwm

BEST COPY AVAILABLE 1




Q

ERIC

Aruitoxt provided by Eic:

68

o As Figure 6 shows, GALAXY students more consistently chose “the wind" or

*people” over “ghosts™ as a plausible explanation for the noises than did their non-
GALAXY peers.

o Significantly more GALAXY students (29.4%) chose experimental approaches for
determining the real cause of the noise over simple observation or explanation
than did comparison students (20.3%), as Figure 7 shows.

On both parts of this assessment, GALAXY students outperformed their comparison peers
at levels that are statistically significant. These results indicate that GALAXY science was
successful in achieving its goal of reducing magical thinking (fewer GALAXY students

chose “ghost”) and increasing understanding of experimentation (more GALAXY students
chose active or inactive testing).
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Figure 7. Scores of Matched GALAXY and Comparison Students on
Task 2 of A Mystery

Summary of Embedded Assessments

The special videotaped performance assessments and performance-based embedded
assessments proved to be useful vehicles for evaluating the extent to which GALAXY
students understood the core science concepts presented in each of the themes. Though
there did appear to be some age-related differences in understanding these concepts, the
majority of GALAXY students across all grades demonstrated that they understood these
“big ideas” and often were able to apply them in mew contexis. Further, when non-
GALAXY comparison students were evaluated on two of the four assessments, GALAXY
students outperformed them in almost every aspect.

The philosophy of GALAXY Classroom Science has been expressed as “science is the
investigation of phenomena by exploring about, asking questions, inventing ideas, and
loving it!” Teachers and students who participated in the demonstration phase of CALAXY
science spanned a continuum from being uncectain about whether they liked science to
being strong supporters of hands-on science. Evaluators were interested in what changes in

attitudes among both teachers and students might be produced by participation in GALAXY
science,

Teacher Attitudes

FWL researchers surveyed teachers’ attitudes towards teaching science both before and after
they taught GALAXY Classroom Science for Grades 3-5. Ratings ranged from 1 (strongly

* disagree) to 5 (strongly agree) on items such as comfort in teaching science, hands-on

exploration by students, and availability of appropriate materials,
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The scores of GALAXY teachers on the pre-GALAXY survey were quite high, indicating that
they already supported hands-on science and were fairly confident about their ability to
teach it. For example, teachers very strongly agreed (4.5 out of 5) that elementary students
should participate in hands-on science and that boys and girls were both interested in
science.

Given these initially high levels of appropriate attitudes and practices, it was somewhat
surprising to find statistically significant changes among GALAXY teachers in a number of
ey areas (5 out of 24 attitude items and 3 out of 9 teaching practices). Teachers moved from
comfortable to very comfortable about teaching science (from a mean of 3.79 to 4.52, p<.001)
and from calling their materials slightly inadequate (2.78) to quite adequate (4.12, p<.001).
They also indicated that they were better prepared to teach science (3.26 to 4.15, p<.001).
They even reported an increase in favorable parent comment about students enjoying
science (3.29 to 3.86). Statistically significant gains also were reported in the frequency with
which GALAXY teachers encouraged students to write about science, used science to teach
math, and had hands-on science activities in class. In addition, the reported frequency of
science teaching increased.

When teachers were asked on the end-of-year survey how GALAXY had affected their.
teaching, a number of them gave responses that indicated that their teaching, not just their
science teaching, had been permanently changed: ’

*It's changed my philosophy and how I plan for teaching both in terms of
goals and how 1 interact in class: asking questions, probing for better answers,
striving for excellence.”

— GALAXY teacher from Texas

~ will never be textbook bound again; even in third grade, children still need
the hands-on experience to explore concepts before higher level thinking can
consistently occur.”

— GALAXY teacher from South Carolina

“] have done a better job at accepting all ideas and seting how some sirange
comments do fit. I have done & 100% better job teaching science. 1 have lost
some of my fears about experiments. 1 have tried more group projects in
other subject areas.”

~— GALAXY teacher from Colorado

“lAs a result of GALAXY,) I've also changed to using more cooperative
activities throughout the curriculum (math, social studies, etc.). 1 feel this has
made me a more effective teacher, and my kids are having fun.”

— GALAXY teacher from California

~GALAXY has shown me that my role in the classroom should be more as
“facilitator’ and less as ‘lecturer.” 1 have also learned how much more
children enjoy learning when it is learner-driven and they have control over
what they learn and how they learn it.”

— GALAXY teacher from Maryland

Participation in GALAXY Classroom Science facilitated a very positive set of outcomes

among the teachers. Hands-on science requires an extra commitment of both time and

intellectual engagement by teachers, factors that may deter many from doing it. The
evaluation data indicates that being a part of the GALAXY Classroom overcame these
impediments and brought exciting science teaching into the lives of teachers and students
throughout the country.

Student Attitudes

FWL evaluators developed a 27-item survey to measure student attitudes to science and
administered it to both GALAXY and comparison students before and after GALAXY
Classroom Science. As part of the analysis, the 27 attitude items were clustered into groups
based on their intercorrelations and a ciuster score was computed.

There was empirical evidence for four clusters of items, and each was given a descriptive

name for convenience of reference: “fun,” “learning,” "mystique,” and ~world” clusters.
The changes associated with these four clusters are shown in Figure 8.
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Figure 8. Mean Attitude Change by Cluster for GALAXY and Comparison Students

For a group of nine items, labeled the “fun cluster,” GALAXY students had a more positive
attitude than comparison students towards how much fun science was at the pre-test, and
that gap widened significantly by the time of the post-test (see Figure 8). GALAXY students
showed a statistically significant improvement in their perspective on five out of nine
items related to doing science at school, whereas comparison students only had such
changes on two items. This evidence suggests that participating in GALAXY Classroom
Science positively changes student attitudes about science class.

Another cluster was a "learning™ cluster consisting of four items. Overall, the “learning”
cluster score started with GALAXY students significantly more positive and ended with the
gap even larger, but the difference between the two groups in the amount of increase was
not statistically significant. At the post-test, GALAXY students had higher mean scores than
the comparison students by .10 to .13 for all four individual items, a consistent and
substantial margin. The evidence from this cluster suggests that participating in GALAXY
science classes had a beneficial effect on students' attitudes to engaging in activities in class

and not being afraid to make mistakes. GALAXY students are not afraid to "mess around,”
one of GALAXY's goals.

Five more items comprise a cluster that relates to the “mystique” of science. The changes on
the “mystique” cluster score and on the negatively-phrased items in this cluster indicate
that scdence had lost much of its mystique for both GALAXY and comparison students, with
a significantly greater decrease for GALAXY students. All of the significant differences for
this cluster of attitude jtems favor GALAXY over comparison students.

The fourth cluster, the “world” cluster, is composed of nine items that generally relate to
the relationship between science anc¢ '!.c world outside school. This cluster provides some
counterpoint to the strongly favora. - results from the other three clusters of student
attitudes. For these items, GALAXY :.udents not only do nct have more positive attitudes
than the comparison students at post-test, their decrease in agreement is significant and
significantly greater than the change for comparison students (who actually improved
slightly). The main exception is an item that said “Science teaches us to try out new ideas,”
on which GALAXY students increased their agreement markedly more than comparison
students, to extraordinarily high levels.

The evidence from this “world” cluster is unexpected and suggests that GALAXY students
are having difficulty making the connection between the fun things they do in science class
and the way science is used in the real world. Perhaps the GALAXY Classroom Science
curriculum needs to be strengthened in areas making the link between the classroom and
the larger society.

The results of the student attitude survey confirm that perticipation in GALAXY Classroom
Science positively affected the attitudes of students towards participating in science class,
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engaging in activities in which they did not know the right answer, and feeling comfortable
with GALAXY-promoted learning strategies. But the attitude survey results also suggest
that the connection between what wes happening in the classroom and the larger world
might have eluded them. This is an area that can be added to the curriculum, now that
GALAXY has been successful in getting students to like science class.

“I have been absolutely thrilled with this science program. It has been an
incredible experience to watch my children become ’scientists’ in the
classroom. 1 have not used any program as well-integrated or as motivating
to ail my students as the GALAXY science program.”

~— GALAXY teacher from Oregcn

One of GALAXY's primary objectives has been to get students and teachers excited about
science and to motivate them to jump in, begin exploring, keep asking questions, and have
fun. As the evaluation evidence from both teachers and students indicates, GALAXY
Classroom Science is a highly successful initiative.

GALAXY’s broadcasts motivate student interest and provide a realistic context for the
hands-on science activities. The thematic structure of the curriculum helps to integrate a
wide variety of experiences: participating in hands-on inquiry, writing and communicating
through the fax, and doing take-home activities. The teacher institutes and ongoing teacher
suppon have assisted teachers in weaving these elements together.

Although teachers are still learning how to use GALAXY science optimally in their
classrooms, the evaluation results point to positive experiences in most classrooms: science
is being taught regularly, students are excitedly engaged in hands-on activities, and teachers
are developing a new enthusiasm for science and science teaching.

The preceding sections of this report describe the effects on students and teachers of the
various curricular, technological, and staff development components of GALAXY science in
schools throughout the country. As this report indicates, it is certainly the case with
GALAXY science that the whole is greater than the sum of its parts. The components by
themselves represent exemplary efforts in science education. Together, they create a
powerful package.

————rn

EXECUTIVE SUMMARY
|. INTRODUCTION
The first implementation of Galaxy's Language Arts Pro- “You can be smart,
gram was enthusiastically received by teachers and stu- but it [Galaxy] can

dents throughout the nation, and it bega to demonstrate
a powerful ability to change the character of language arts
education, and to raise test scores.

help you get smarter”

—a Galaxy student from
Orangeburg, SC

Galaxy appears to be successful in infusing new curricula
and bringing meaning-centered instruction to varied set-
tings (urban, rural) and to diverse populations (African-
American, Spanish-speaking, Chapter 1). The vast ma-
jority of teachers, regardless of teaching style or philoso-
plty, was able to use the curriculum in the way it was
intended,

The Galaxy Classroom Project was developed as a nationwide
reform effort to infuse new curricula into schools, to spark the
interest of teachers and students in learning, and to make a
significant difference in the educational lives of students who
traditionally have been labeled "at-risk.”
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This document describes the findings from an evaluation of the
demonstration phase of the language arts cycle for grades three
through five, the first curricular area on which Galaxy focused.
This evaluation report documents some of the changes, large
and small, that took place in Galaxy Classrooms throughout the
country.

The Implementation of Galaxy

Galaxy was designed to make a challenging c.urricu.lum and
learning experience available to all students, including t.hose
who ordinarily lack such access. During the dem_on’stranon
phase, Galaxy is testing its ability to reach America’s most
economically disadvantaged learners, who typically rank in the
bottom third of the nation in educational performance and who
slip even further behind as they move through school. The
schools selected for the demonstration phase spanned the na-
tion.

What was the Galaxy Language Arts Demonstration Program?
Galaxy is a package of integrated curricular and instructional
approaches. It features the organization of instruction around
themes, presented through television broadcasts, children’s
literature, classroom activities, and the use of interactive tech-
nology.

During the Galaxy Classroom Project demonstration phase for
language arts in grades three through five, classrooms in 37
schools were connected by an interactive satellite communica-
tions network. The demonstration took place during fourteen
weeks in the spring of 1993. Each classroom was equipped with
a fax machine, audioconferencing telephone (the “hoot 'n
holler”), video cassette recorder (VCR), and television (TV),
which were linked by Very Small Aperture Terminals (VSATs) to

enable two-way voice and data communication and one-way
television communication.

Each classroom utilized a core of six literature books per theme,
a take-home magazine, a teacher’s guide with suggestions on
reading and writing strategies, and a wide choice of classroom

activities for before, between, and after the broadcasts for each
theme.
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The television broadcasts dramatized the Galaxy themes
through a continuing drama about the lives of a multicultural
group of students, interacting together in an after-school com-
munity center. The story line was engaging and featured charac-
ters with whom students could identify. The open-ended
themes in the programs were intended to stimulate critical
thinking and discussion, unlike the traditional use of “instruc-
tional” television.

Galaxy's literature was carefully selected to complement the
themes and to engage its multicultural audience of learners;

- these books contrast significantly with traditional “basal” read-
ers. The array of learning activities was rich—about 20 activities
for each theme. They encouraged group, individual, and whole
class instruction; involved discussion, writing, drawing, and
other instructional modalities; and presented teachers with
choices, while still maintaining a clear focus on the integrating
themes of Galaxy.

The Evaluation Approach

*The Far West Laboratory for Educational Research and Develop-
ment carried out a multifaceted evaluation of the operation and
impact of the program for this initial demonstration phase.

The evaluation encompassed testing of student learning
through both standardized measures and performance-based
instruments, surveys of teacher and student attitudes and
teacher practices, and teacher records of utilization of the Gal-
axy curriculum. Specialists from the Educational Testing Service
assisted in the development and scoring of writing performance
measures.

Measures of student learning were administered in two kinds of
comparison classrooms, classrooms which were not using the
program in Galaxy schools and others in demographically
similar schools where Galaxy was not being implemented. In
addition, repeated observations and interviews were carried out
in five case study schools throughout the country, with shorter
visits to several other schools. Those case study classrooms
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ranged from a rural community in South Carolina to inner-city
schools in Washington, D.C., and Oakland, to largely Hispanic
schools in Los Angeles and New York City. ‘

The Final Report analyzes the impact of Galaxy during this

. period. It also reviews the operation and impact of each compo-

nent of the Galaxy system.

Il. THE EFFICACY OF THE CURRICULUM STRUC-
TURE: THE THEMATIC CURRICULUM

The intellectual core of the Galaxy curriculum was the organiza-
tion of all instruction around seven successive themes, each of
them designed to be of genuine concern to Galaxy students.
They included issues such as fairness, the complexities of main-
taining personal privacy, and “people are more than they ap-
pear to be.” The success of this thematic structure was essential
to the success of Galaxy, both for motivational reasons and for
providing a coherent, integrated structure for the diverse Gal-
axy activities.

The specific goals of Galaxy’s thematic structure were to: pro-
vide the context for real life reading and writing activities;
provide students with opportunities to relate the ideas embed-
ded in the themes to their own lives and experiences; and en-
gage and motivate students in learning.

Teacher and Student Responses

The evaluation assessed the efficacy of the thematic structure
through survey questions of all Galaxy teachers at the end of the
year, observations throughout the course of instruction in se-
lected schools, and interviews with teachers and students. All
evidence supports the view that this crucial element of Galaxy
was extraordinarily successful.

e Teachers frequently described the seven themes that
formed the core of the Galaxy language arts curriculum as
“powerful,” “motivating,” and “relevant.”
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* Over 90% of the teachers who responded to an end of year
survey thought that the Galaxy themes had great educa-

tional value, and nearly the same fraction reported that
students liked the themes “a lot.”

* Students remembered the Galaxy themes, even at the end
of the semester.

¢ Students understood the themes and could relate them to
their own lives and to the Galaxy literature.

lit. READING AND WRITING OUTCOMES

The evaluation assessed student reading and writing abilities
and attitudes, as well as changes in teacher attitudes and teach-
ing practices.

Reading

Galaxy provided numerous opportunities to encourage student
reading, not as an academic exercise but as a purposeful and
satisfying activity. Galaxy reading activities involved both
reading aloud and individual reading of an array of materials:
the Galaxy literature books, a student magazine designed to be
taken home, faxes received from other students and from Gal-
axy, and the work of classmates resulting from a rich array of
small group activities. The Galaxy books dealt with engaging
subjects and characters with whom it is easy for Galaxy stu-
dents to identify. Listening to the reading of good books pro-
vided a common basis for the sharing of perceptions and per-
sonal meaning. Within the broadcasts, the characters modeled
children communicating purposively through reading and
writing,. The reading of faxes from afar provided a connection
with the writing of real human beings.

Galaxy delineated several goals for students as a result of par-
ticipation. Students should be able to: read more; read for plea-

- sure; acquire meaning from context; relate reading material to

their own background knowledge; and enhance their reading
abilities.

The evaluation has found very positive outcomes in this area.
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Teacher and Student Response to the Reading Com-

- ponent

There is little doubt that the character of reading activities was
markediy transformed by the Galaxy experience, particularly
for classes that had previously been using basal readers as the
focal point for reading and language arts instruction. The ability
to discuss and think about reading activities within a thematic

. framework was tremendously appreciated by teachers, while

both teachers and students reported great enthusiasm for the
content of the books and for the receipt of faxes from afar.

The following teacher comments typify their reactions:

“This program gets a Rave Review from me. I loved the ...
wonderful books. But, watching my students loving to read
and write more was extremely rewarding.”

“The students love to hear me orally read the new Galaxy books
for each theme, which motivates them to want to read the books.”

The Impact of Galaxy on Overall Reading Achievement

The evidence shows that Galaxy participants achieved signifi-
cant gains in reading achievement. Participation in Galaxy had
a clear benefit for students’ reading, as measured by standard-
ized test scores for two components of reading assessment,
vocabulary and reading comprehension. These results are based
on testing 2,826 students in 146 classrooms in January and May,
1993, using the vocabulary and reading comprehension subtests
of the California Achievement Test, Fifth Edition (CAT/5).
While children in comparison classrooms tended to drop rela-
tive to their peers on national norms, as is typically the case
with economically disadvantaged children, a greater percentage
of Galaxy children held their own, providing them with a stron-
ger base for further growth. For example:

o Galaxy students significantly outperformed comparable
students in reading achievement on the CAT/5 in both
vocabulary and reading comprehension.
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¢ These gains are similar for grades 3,4, and 5, regardless of
gender, ethnicity, Chapter 1 eligibility, home language,
and special education status.

+ Gains are similar regardless of how well students initially
performed on these measures.

Vocabulary Achievement Results

The results for the vocabulary subtest showed that participating
in Galaxy produced significant gains.

e Vocabulary gains showed a statistically significant differ-
ence in gain between Galaxy and comparison students. As
Figure 1 shows, Galaxy students had an average gain of
13.8 scale score points, while comparison students gained
an average of 10.05—a 37% greater gain for Galaxy stu-
dents. Galaxy students performed above expectation
suggested by national norms by more than 30%.

Figure 1. CAT/5 Vocabulary Gain
January-May 1993, Chapter 1 Schools
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o When Galaxy and comparison classrooms are matched by
rank from highest to lowest in terms of gain, Galaxy
classrooms display consistently higher gains on vocabu-

lary scores.
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* Seventeen percent of Galaxy classrooms made average
gains on the vocabulary subtest that were twice as great as
expected (scale score gain of 20 points or more). In other
words, in seventeen weeks of school these classes gained
as much as is typically expected for a full school year,
whereas only nine percent the comparison classrooms
made similar gains.

+ Galaxy Chapter 1 students performed better when com-
pared to national norms for the vocabulary subtest than is
typical for Chapter 1 students.

Reading Comprehension Achievement Resuits

Participation in Galaxy also conferred a comparative advantage
on the reading comprehension subtest.

e The reading comprehension subtest showed a statistically
significant difference in gain between Galaxy and com-
parison students.

¢ As Figure 2 shows, Galaxy students had an average gain
of 7.67 scale score points, whereas comparison students
had an average gain of 3.13 points.

Figure 2. CAT/5 Reading Comprehension Galn
January-May 1993, Chapter 1 Schools
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* These data show that Galaxy students made 145% greater

gains than comparison students in reading comprehen-
sion.

¢ When Galaxy and comparison classrooms are matched by
rank from highest to lowest in terms of reading compre-
hension gain, Galaxy classrooms display higher gains at
almost every point.

The Intensity of Teaching Galaxy and Reading Gains

The more fully Galaxy was taught, the greater were the read-
ing score gains. In classrooms where teachers spent more time
teaching Galaxy, where it became the central core of their lan-
guage arts curriculum, and where they used the fax capability
more than other teachers, student performance gains were
substantially higher in vocabulary. In fact, students in such
classrooms actually gained in percentile rank.

« Students in classrooms whose teachers used Galaxy as a
replacement for their traditional language arts curriculum
scored two-thirds better on the vocabulary subtest (mean
vocabulary gain of 21.1) than students in classrooms
where Galaxy was a supplement (mean vocabulary gain
of 12.5). Figure 3 compares the vocabulary scores from
these 10 replacement classrooms with the 79 other Galaxy
classrooms. Both groups scored better than comparison
students.
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Figure 3. Vocabulary Gain for Supplement/Replacement

Mean Vocabulary Gain

Supplement (N=79)

' Replacement (N=:i.0)

« Time spent on teaching Galaxy is significantly correlated
with reading gains. Classrooms that ranked in the upper
25% in terms of time spent teaching Galaxy had gains that
were 80% higher in vocabulary and one-third higher in
reading comprehension than classrooms that ranked in
the bottom 25% of time spent on Galaxy. The data for
vocabulary scale score gains are shown in Figure 4.
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o Average gains in classrooms where the fax machine was
used two or three times per week (as recommended by
Galaxy) were twice as high as for occasional use class-
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rooms on reading comprehension (11.0 versus 40)and
almost 75% higher on vocabulary (16.1 versus 9.3). Figure
5 displays the vocabulary scale score gains.

Figure 5. Vocabulary Galn by
Frequency of Fax Machine Use
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Writing

Galaxy provided a unique context to stimulate student writing
through writing and faxing to real audiences and by writing
about themes that clearly had engaged student interest. The
specific goals of the writing component were to encourage
learners to: write for real purposes; be able to think about what
they were writing; relate their writing to their own lives and to
prior experience; write more; and enhance their writing abilities.

The assumption was that writing would become a purposeful part
of students’ lives rather than mere exercises and that, as writing
increased, writing abilities would improve commensurately.

Teacher and Student Responses to Writing

Writing is seldom a popular activity for students. Galaxy
seemed to succeed in making writing more interesting and
personally relevant for most. For some students, the Galaxy
experience produced a breakthrough in their enthusiasm and
desire to write.
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o Many teachers report that they have changed how they
teach writing.

« Teachers notice that Galaxy students, regardless of ability
levels, are more willing to undertake writing assignments,
and to write on their own. In addition they report a gen-
eral improvement in the quality of student writing.

« However, teachers report that they were unable to fully
implement the process writing approach due to the time
constraints of the Galaxy theme cycle. An analysis of
student work confirms that few students had experience
with the full range of process writing (pre-writing, draft-
ing, revising, editing, publishing).

o Teachers report that Galaxy was successful in enabling
students to brainstorm writing ideas and to write for real
audiences

o Teachers cite the highly popular broadcasts, which present
their students with real problems about which they want
to express an opinion; fax machines, which encourage
students to write for a real audience; and the Galaxy
activities guide as having been instrumental in motivating
students to write.

* Galaxy students report that they are writing more than in
previous language arts instruction. Students in the case
study sites describe their Galaxy writing as being about
topics that are important to them in contrast to last year’s
writing which they describe in terms of book reports,
writing stories using spelling words, doing reading skills
workbooks, and keeping journals.

Measures of Writing Achievement

The evaluation measured one patticular type of writing, persua-
sive writing, which required students to take a position on an
issue and support it with evidence. Pre-post measures of this
writing ability, given to both Galaxy and comparison students,
used writing prompts that were supplemented with embedded
performance tasks for Galaxy students only.
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e Both Galaxy and comparison students made statistically
significant gains on the pre/post writing prompts, but
there was no significant difference in performance be-
tween the two groups.

« Galaxy students showed statistically significant gains on
the embedded performance assessments one through
three, but there was no significant gain when all four
rerformance tasks were viewed together. However, per-
formance assessment four was administered very close to
the end of the school year, and student scores may well
have reflected various distractions in the school environ-
ment. The pattern of gain was similar for Galaxy students
in each of the three grades.

o It is probable that Galaxy writing outcomes will be en-
hanced as teachers learn to include more “process writ-
ing,” the process of review and revision that is designed to
develop writing skills.

IV. THE ROLE OF INTERACTIVE TECHNOLOGIES
IN GALAXY

One of Galaxy’s unique advantages is the ability to engage
students in interaction through its dedicated satellite network,
classroom fax machines, and “hoot ‘n holler” audioconferencing
network. The fax, in particular, is integral to the motivational
incentives of Galaxy’s approach to language learning.

_ The specific goals of Galaxy’s interactive technologies were to:

bring the world to the classroom and the classroom to the
world; facilitate writing for real purposes; foster a “community
of learners” among Galaxy teachers and students across the
country; and expose students to technologies with which they
may not otherwise come in contact.

General Observations Regarding Interactive Technolo-
gies In Galaxy Classrooms

When the fax component of Galaxy worked well, the evidence

shows that it was highly successful in motivating students. Test
scores, as noted earlier, were particularly high in those class-
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rooms with frequent fax usage, and student and teacher reports
were enthusiastic. However, there were a number of technical
problems: installation was delayed in several schools; the sched-
uling of fax transmissions proved frustrating for some; and the

" lack of response to faxes sent was a disappointment, com-
pounded by a system that did not confirm successful transmis-
sion of faxes. There was not a specific goal for the “hoot ‘n
holler” system, and therefore it was little used.

Overall, Galaxy’s assumptions about the unique power of the
fax to engage students in writing and reading activities was

- demonstrated to be eminently correct. The evaluation findings
support efforts to improve its operation to make it easily avail-
able to all classrooms.

¢ Frequent use of the fax machine was associated with
higher gains on the vocabulary achievement subtest.

¢ There were technical problems with the new fax network.

* The use of the fax machines proved frustrating for some
teachers because of unreliability or difficulties in opera-
tion and lack of confirmation of successful sending or
receiving.

Teacher And Student Responses
For many of the Galaxy students, the use of the fax machines

served asa powerful motivator to write for a real purpose.

* Problems with technical operation and reliability ham-
pered some classrooms’ use of the fax machine.

* The majority of classrooms that reported usage used the
fax machine two or more times per week.

* Over 85% of teachers who responded to an end of year
survey reported that their students liked faxing a lot.

¢ Teachers rated their students as most enthusiastic about
faxing to THe Houst and seeing their faxes on subsequent
broadcasts
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o Students were proud of their new-found ability to com-
municate across the country with other students via fax.

e The use of the fax clearly did inspire students to write for
real purposes

V. THE EFFECTIVENESS OF GALAXY'S PRCGRAM
COMPONENTS

The evaluation analyzed students’ and teachers’ receptiveness
to and utility of each of the Galaxy components.

The key components of the Galaxy curriculum received ex-
tremely high marks from participating teachers and students.
Survey results show the highest possible ratings for the educa-
tional value of the literature, the broadcasts, the activities, and
the in-service training institutes; 90% of teachers who re-
sponded to an end of year survey typically rated each of these
as having “high” educational value. In addition to their indi-

- vidual quality, these components worked together well as an
instructional system that teachers could embrace and utilize in
their classrooms.

Broadcasts

Two-week theme cycles began with a 15-minute television
program (the A show, broadcast in English, in Spanish, and with
closed captions) that explored a theme such as “fairness” from
multiple perspectives and posed issues for the students to
consider. The broadcast at the end of each cycle (the B show)
incorporated selected student fax responses to these issues.
There were fourteen such broadcasts during Galaxy language
arts. Since it was possible for teachers to tape the broadcasts,
' they ¢ 1d use them repeatedly throughout a theme cycle.

The goals of the broadcast component were to: introduce and
create interest in the language arts themes; connect them with
the real world of the students; and stimulate writing for real
purposes

35
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" Teacher and Student Responses

Interviews and survey results show a very strong endorsement
for the educational value of the broadcasts and their ability to
engage students.

¢ The broadcasts resonate well with students, and they are 3
powerful way of capturing students’ attention. '

e The Galaxy broadcasts were a hit with teachers as well;
they were nearly unanimous in the high praise they
awarded to the broadcasts.

o Teachers report that the characters and storyline were
compelling and engaging for all students, regardless of
gender, ethnicity, or geography. The primary limitation of
the broadcasts were the short broadcast time period (two
days for each show) and the short time period between
the A and B shows.

o The programs were shown repeatedly on videotape in
most classrooms. Sometimes they were shown in their
entirety, while in other cases teachers stopped the tape to
encourage discussion of themes within the broadcast or
used a segment just before a related learning activity.

o All but one of the eighty-one students interviewed gave
the broadcasts the highest possible rating.

Student Activities And Teacher Resource
Materials
The goal of these materials was to facilitate the use of many

different resources at varying degrees of difficulty so that all
students regardless of ability could participate.

Teacher refiections

The evaluation found that teachers used the various suggested
activities extensively and rated them highly as euucaticnai
tools.
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e Teachers selected activities that incorporated a variety of
instructional modalities (e.g., art, drama and ro lay,
listening, writing, reading).

e Galaxy activities met the educational needs of students of
varying ability levels.

e Over 90% of the teachers who answered the end of year
survey found the Galaxy activities to be “very useful” for
their teaching.

o Teachers report that they were able to adapt and modify
- the Galaxy activities to fit their own particular teaching
style and interests. Therefore, it appears that most class-
rooms received tailor-made Galaxy insiruction.

Small Group Instruction

Many suggested Galaxy activities centered around small group
instruction. Its goals were to allow each student to participate in
Galaxy activities fully and to facilitate students’ learning from
one another -

Teacher and Student Responses

Many teachers found that cooperative groups worked well for
their students. However, some teachers, largely those who had
not used small group instruction before, experienced problems.
The latter found that small group work diverted their energies
from instruction to classroom management issues.

i Hlustrative of teacher attitudes toward the small group activities
are the following comments:

«...the cooperative learning groups worked well, and I plan to
give my students many opportunities to share ideas orally in
groups and for the whole class next year to develop some of the
necessary skills to become good readers and writers.”

“Galaxy helped the students work cooperatively which gave me
time to focus on those students who were having special prob-
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lems. Language Arts took on a whole new meaning and look.
Awesome!!”

Some students who were interviewed singled out the group
experiences as “the most important thing they had learned from
_ Galaxy.”

“Learning is fun and it’s not boring. I learned how to work in
groups and cooperate and take turns, that's all. And I learned
how to write stories.” -

“I learned how to work in groups. I used to not like working in
groups. They kind of slow me down. Now I learned to get some -
of their ideas.”

Galaxy Literature

Children’s literature was a central focus of the Galaxy program.
The Galaxy literature was carefully selected to relate to the
. seven Galaxy themes, while providing a choice for differing

levels of difficulty and for personal teacher preferences. During
the Galaxy demonstration, six books of the teacher’s choice
were provided for each theme—42 for the semester. Since the
number available was limited, teachers were encouraged to read
books aloud in class, a widely recommended instructional
strategy, as well as to encourage individual reading.

The objective was to enhance self-esteem and develop literacy
by helping students understand and debate opposing view-
points, express their personal strengths, and collaborate with
others to delve into the meanings of literary works—and how
those works might relate to their lives.

The specific goals for the literature were to: bring high quality
children’s literature into the classroom; integrate the Galaxy
themes and children'’s literature; and engage students in read-
ing, thinking about, and discussing the themes that underlie the :
curriculum.

Teacher reflections

. o Most teachers thought that the Galaxy literature books
had great educational value and that their students liked
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them a lot. Teachers greatly appreciated the books and
referred frequently to their high quality and relatedness to
the themes.

o Teachers were successful in linking the books to the Gal-
axy themes, mainly via the Galaxy activities.

o A few teachers requested higher level books for 5th graders.

Student Comments

The Galaxy literature resonated well with the third through fifth
grade students. Students at the case study schools ra.ted the
Galaxy books very highly; they clearly enjoyed reading them. A
few, however, were somewhat critical of their teacher’s read-
aloud style. Students were able to remember all of the Gala.\xy
themes at the end of the cycle and to connect them to the litera-
tu<. For example, the following statements were offered by case
study students when asked about their favorite books:

Big Orange Splot: “Because Mr. Plumbean was different from the
others, he was true to himself and did not let others bug him.
He was brave and he was a leader. He encouraged pcople to
follow their dreams.” (Theme 4: Be True to Yourself)

Big Al: “At first he seemed ugly and mean—but they just
couldn’t see the other side of him—his inside was nice.” (Theme
1: People are more than they appear to be)

In addition, students connected the literature to their own lives:

Angel Child, Dragon Child: “1 like to learn about history and
things about different races. I like to read books about prejudice

because I'm into peace and I like to find new ways to help make
peace.”

The Pain and the Great One: “1 have a brother. He’s little and I'm

big. He gets treated differently. It helps you think of things you
can do with a brother.” '
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Teacher Support

Galaxy’s staff development component, particularly two in-
service training institutes that brought together all Galaxy
teachers and principals for several days, was significant to
Galaxy in many ways: in introducing the curriculum and its
many integrated features, in providing hands-on experience
with the fax and other technologies, and in developing a sense
of community relationship throughout the Galaxy network.

Its goals were to: familiarize teachers with meaning-centered
instruction, process writing, and literacy strategies; introduce
teachers to the Galaxy curriculum and teaching philosophies;
acquaint teachers with the seven Galaxy language arts themes;
and familiarize teachers with Galaxy technology and how to use
it.

Teacher comments

* The vast majority of teachers thought that the workshops
and presentations at the iwo teacher Institutes contributed
greatly to their ability to teach Galaxy language arts.

* Many teachers would have appreciated more on-going
support during the cycle both for substantive issues and
* for the various technologies.

VI. CONCLUSIONS

In summary, the first phase of the Galaxy demonstration
achieved a number of unequivocal successes. It brought to a
cross-section of America’s economically disadvantaged students
a classroom experience that connects reading and writing to
their own concerns, knowledge, and experiences, and that
respects their substantial intellectual capabilities. Galaxy
reached its diverse multicultural learners in a way that gener-
ated extraordinary student enthusiasm. That enthusiasm was
shared by teachers, who in numerous cases reported that the
experience had brought new life to their professional work.
Galaxy has had an impact beyond language arts; it has changed
the way many teachers view the capabilities of their students.




91

Galaxy’s unique interactive component, the use of the fax ma-
chine, fueled that enthusiasm, despite technical problems.

The changes that Galaxy generated have begun to have a posi-
tive impact on student learning; Galaxy students gained appre-
ciably more both in vocabulary and reading comprehension
measures than did students in comparable classrooms. As
experience develops further in subsequent iterations of Galaxy,
further impact should be seen; Galaxy’s networked community

of learners and teachers provides a splendid opportunity for its
continued evolution.

STATEMENT OF CAROLYM REID-WALLACE, SENIOR VICE PRESIDENT,
EDUCATION, CORPORATION FOR PUBLIC BROADCASTING

Senator COCHRAN. Ms. Joy Rouse, let us go to you next. I under-
stand you are going to talk about Chapter 2.

I am sorry. Dr. Carolyn Reid-Wallace is next.

Dr. REID-WALLACE. Mr. Chairman, I am going to remove myself
from this obstructed view.

Senator COCHRAN. Yes; we want you to go sit by Mr. Vance, if
you would. That way we will see you better.

Dr. Carolyn Reid-Wallace is senior Vice President, Education,
Corporation for Public Broadcasting, here in Washington.

e are very glad you are with us this morning.

Dr. REID-WALLACE. Thank you very much, Mr. Chairman.

I would like to note that my written testimony is here, and will
be presented to you for your consideration. I am going to keep my
remarks very brief. They will attempt to summarize as clearly and
as quickly as possible the substance of these written remarks.

o. 1, I want to begin by thanking you, Mr. Chairman, for your
vision, your dedication, your commitment to what I would charac-
terize as the littlest citizen in America. The youngster who is 2, 3,
4, or 5 years old cannot vote, does not have a large bank account,
but certainly represents the future of this Nation.

And the fact that you and your colleagues have a vision of cour-
age and the tenacity to advocate on behalf of America’s littlest citi-
zens suggests to me and to my colleagues, not only at the Corpora-
tion for Public Broadcasting, but across this country, that there
really is hope for this country.

And I have come to say to you this morning that the Ready to
Learn Program that you have already heard Secretary Kunin and
her colleagues speak about is a critically important program.

Oh, I know that everyone says that every program is critically
1m;l>ortant. But in this case, it really is important, because if our
children, who will, we hope, become our future leaders, have any
possible hope of becoming literate, of becoming full of the intellec-
tual capacity that their parents dream that they will possess, they
have to do it early enough to allow them to move into the first
ranks, not only of scholarship, but of thinking. And Ready to Learn
proposes to do just that.
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What is it? It is simply a way of using a fairly accessible tech-
nology, television, as a means of helping little children begin school
ready to learn.

They are taught their colors. They are taught to think. They are
tausht some values. And, indeed, by the time they reach first
grade, we hope that they have acquired the requisite skills.

We think this is terribly important, not only because this Nation
must take a quantum leap, and extend to 16 years, in terms of
il:bal competitiveness, but also because we believe that Ready to

arn and the component parts of this particular program are cost
effective, they are universally accessible. -

Some 99.5 percent of every household in this Nation has access
:9 the technology that Ready to Learn will use to transmit informa-

ion.

And finally, we believe that Ready to Learn is critically impor-
tant, because it says that America does value its youth, because it
says that America values the potential of all of its citizens, black
amlil white, Mississippian, and Californian, to learn, and to learn
well.

PREPARED STATEMENT

So I thank you for your support, and I would say to you that 100
years from now, when the annals of history are being written and
rewritten, the name of Senator Thad Cochran and his colleagues
will, in fact, become more than a household name.

You will become a recognized States person on behalf of the fu-
ture of this Nation. I thank you so very much.

Senator COCHRAN. Thank you very much.

[The statement follows:]
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STATEMENT OF CAROLYNN REID-WALLACE

1 sit before you this moming as a citizen of this nation who wishes to thank you, Senator
Cochran, for the extraoedinary fole that you have played in advocating oa behalf of the littlest
citizens of America—the two-year old and the three-year old, who cannot vote, but becatse of your
advocacy have the extraordinary potential to bacome Jeacoed and productive citizeas. 1 sit before
you as a person who understands as well as anyone in this room why children~no matter what
color. ethnicity, race, or creed--must begin school ready to learn. As a black woman, as a mother,
as an educator, as a human being who believes fervently in the power of knowledge to ennoble and
to advance a people, I believe absolutely in the need to educate children at this critically young age,
1 believe in the capacity of technology and the human endeavor to get this job done.

T also know that at the Corporation for Public Broadcasting, I conduct business every day
fueled by belief in a continuing cducational vision, and that this vision speaks to providing
education of the highest quality for all citizens, 8o matter who they are or where they live. We at
CPB have a long history in education, in children’s television, in broadcasting designed for
children rather than for profit. It is an honor, and a fitting hoaor, for CPB to work closely with the
U.S. Department of Education in the planning and administration of the Ready To Leam Project.

In the last decade or 5o, research has made clear the vital importance of the years of early
childhood; they are the pivotal gateway to many aspects of further development. Children who
miss out on key ;teps in cognitive, affective, and social development dusing the preschool and
early school years are most likely to continue missing--and losing—all the way through school, and
perhaps through life. On the other hand, children who in those critical years receive age-
appropriate instruction, reinforcement, and attention tend to continus leaning and thriving. These
are the steps by which all young children become ready to leamn. And the use of television can be
a primary force in providing this essential instruction and reinforcement. In Ready To Laarni A
Mandate For the Nation, Erest Boyer identifies the importance of television as a significant
influencer of children. “Next to parents,” he states, “television is a child’s most influential
teacher.” Television caries this influence because, among other factors:

. a six-month-old infant watches one and one-half hours of television per day;

. a five-year-old watches two and one-half hours of television per day,

. by the time a child enters kindergarten, be or she is likely to have spent 4,000 hours

in front of a television set;

. all told, the nation's preschoolers watch a total of 14 billion hours of television

every year.
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The use of such universal and commanding technology toward the education and benefit of
children is essential. Television viewing is an active experience that can have positive outcomes,
and the coantext of that viewing is an important determinant on those outcomes. Boyer suggests
that, *, . . with selective viewing, television can contribute richly to school readiness. But for this
to happen, pareats must be well-informed and must guide the viewing habits of their chiidren.”

Ready To Leam, then, is a national education program for pre-school and early school
children, their pareats, and their caregivers--a mighty combination of the best that television, and
human beings can marshal for the foundational education of young children; a lively, solid course
of study designed to help all children begin school ready to learn, and to continue to experience
learning in school positively and enthusiastically. The Ready To Leam Project will increase schocl
readingss in all pre-school and early elementary school-aged children across the United States by
undertaking the following:

1. The support and development of educational television programming of the highest
quality which will focus on the cognitive and social development o}both boys and girls from many
different social, cultural, and geographical backgrounds.

2. The support and development of accompanying program-related materials of the
highest quality which reflect the soundest educational principles and objectives by which young
children leamn and develop. This will be accomplished by using the power of television to direct
children and their families to books and other learning resources that, in conjunction with
television programming, encourage family literacy and intellectual curiosity.

3. The guarantee of nniversal access to the American citizenry. Programming will be
will be closed captioned, and wherever possible include descriptive video. Ancillary materials will
be written in dircct and clear English and in Spanish, will include activities and techniques possible
for all parents and all children, and will be widely disseminated.

The Ready To Learn Project administered by the Corporation for Public Broadcasting will
support, over a five year period, the creation aad/or dissemination of children's television
programming, supplementary educational materials, childcare and parenting expertise, and
children's books through the combined efforts of producers, educators, communications entities,
publishers, and community organizations. CPB will cast its nets 1 *i ely, seeking the very best
programming and educational materials from among commercial and cable networks, public
broadcasting, and independent producers in order to assemble an extraordinarily effective Ready
To Leam to educate our children. Through its rigorous and impartial selection process, the
Corporation will tnake grants to effect the following:

a8
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Television programming. We know that some television shows being watched by
children this moming are programs that teach. Resesrch has demoastrated that thoughtful and
carefully constructed programming for children helps them toward greater cognitive and social
development, varied approaches to Jearning, language skills, vocabulary flexibility and fluency,
general knowledge, and motor development~factors that make a child ready to leam. The Ready
To Leam Project will extend that kind of teaching by funding new programs for children which
have this high leével educational impact. A recent Camegic Foundation study indicates that raising
the level of parent education may be the single most important factor in helping children achieve
school readiness. Ready To Leam will also fund innovative adult programming that presents
positive models of parental and adult involvement in the lives of children, and that will provide
useful infor..ation and tools which adults can use in preparing children to be ready for school. We
are taken with the possibility of public broadcasting, commercial networks, and cable companies
producing prime-time adult special in concert with one another 50 that on one night fot one hour
American broadcasting might focus on parents and children.

Educational materials. Educational materials for children, their parents, and caregivers
will be required in order to maximize leaming readiness opportunities presented by the programs
themselves and to bring full circle the dynamic created by parent, child, the viewing of quality
programming, and attention to the language, the written word, books, and reading. Leaming
guides and other matetials ancillary to programming will be developed and tested by early
childhood experts; these will reflect sound educational principles, and are designed to help sdults
extend their children’s television leaming through home activities which promote continuing
intellectual curiosity and family literacy. Workshops led by a local expert--perhaps a local pre-
school teacher--and featuring these materials as well as children's books will reinforce and pull
together in a powerful and personal way the impact of the televised messages and the printed word
in books. Community pastnering organizations such as Head Start, Bven Start, AARP, Aspira, the
Junior League, PTA, and commercial o public television stations will sponsor these workshops
across the country.

In the first year, CPB will solicit and select grantees to produce children's programming,
an adult prime-time special, an ongoitg, bilingual monthly newsletter, and seek permanent
partnerships which link children, television, and books through grants to book providers and local
libtaties. These elements will continue in year two, and proposals for additiona! children's
programming, several Jonger written education pieces including one on media literacy designed for
parents, and national models for community workshops will be solicited and funded. During the
third year, educational materials specific to programming funded in year one and airing in year
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three will be funded and produced. The fourth and fifth years of the project will focus on the
workshops and the consolidation of all project elements.

Ready To Leam is a high quality national education program which myst be accessible to
all of America’s children regardless of the economics of their neighborhoods. This is possible in
part because the technology is simple and cost effective, and because the combination of television,
the printed word, and the human teacher is a most powerful one. _All children in gl American
households, their parents and their cacegivers, should receive the benefit of the Ready To Learn

Project.

STATEMENT OF JOY ROUSE, PRESIDENT, BOARD OF EDUCATION, ST.
LOUIS COUNTY, MO

Senator COCHRAN. Ms. Joy Rouse, president of the Board of Edu-
cation of St. Louis County, MO, let us go to you now. We are glad
you are here.

Ms. RoUSE. Thank you. I am honored to be here today, and to
have the chance to say thank %'ou for your support of innovation
in education through chapter 2 funding. I know that school dis-
tricts nearly lost this source of revenue last year, and I am grateful
for your role in preserving that for us.

Both professionally and as a community volunteer, I have seen
the Tpositive results of chapter 2. As deputy director of the Parents
as Teachers National Center, I have seen Parents as Teachers grow
from four pilot projects in Missouri, to over 1,500 programs nation-
wide, prgﬁrams which continue to demonstrate positive results for
¥oung children and families. chapter 2 has been a funding source

or some of these pro 8.

As president of the Parkway school board, I have seen the inno-
vative programs chapter 2 has allowed us to initiate, and have
talked with teachers and children who have benefited. Parkway is
a large district in St. Louis County, with a very diverse population
of 22,000 students, including 3,000 desegregation students from St.
Louis City, and over 3,000 special education students.

We are proud of Parkway; 13 of our 27 schools have received the
blue ribbon award from the U.S. Department of Education.

But we also acknowledge that our teachers are facing greater
challenges than ever before, and that they have greater competition
for the attention and focus of their students.

If these teachers are to meet the competition and motivate reluc-
tant learners, they must access the valuable opportunities tech-
nology has to offer. Chapter 2 funds have brought a variety of spe-
cial technology-based projects to Parkway.

Students now have the chance to explore artistic masterpieces on
lager disc, conduct computerized science experiments, interact on
CD-ROM’s to explore world cultures, and solve complex numerical
computations on desk-top computers.

In other words, chapter 2 funding for technology has been used
to enhance direct{y the basic core subjects of math, science, history,
literature, and the arts.

Using CD-ROM’s seems to hold a special benefit for our students
from deprived backgrounds. Take, for example, Adam, a third grad-
er from the inner city who has behavior and learning disabilities.
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Recently, Adam’s class was developing a research report on ani-
mal behavior, and a trip to the zoo was scheduled. Adam overslept
that morning and missed his long bus ride out to Parkway, and so
missed the field trip.

Yet, because of a portable multimedia center purchased with
chagier 2 funds, there was another chance for Adam to be a part
of this project. The technology opened up Adam’s world and pro-

vided him with the tools and motivation to become a researcher,
writer, and producer.

Another of the significant opportunities available through chap-
ter 2 funds has been the professional development classes for our

. teachers. We are entering a whole new world of education.

So we cannot say, just go take another college class, and expect
teachers to gain the expertise they need to use technology with stu-
dents in a purposeful and productive way.

- Our goal is to be sure that teachers can and will use the tech-
nology to teach our curriculum. Unless this training is given a high
priority, the equipment becomes merely a showpiece. This is no
small task for a district with a faculty of 1,400.

Chapter 2 is rooted in the perspective that the responsibility for
providing outstanding learning opportunities for children belongs
to the Nation, just not the local school district.

We all have a stake in the success of our students. Federal sup-
port is vital to our sustained effort in this area. School systems ev-
erywhere are facing difficult financial times.

Despite carefully designed budgets, districts such as Parkway are
being challenged with frozen State funding and voter resistance to
local tax increases. Understanding these constraints, Congress has
funded innovative programs, chosen by those who have the experi-
eneehand understanding of what it takes to produce results, our
teachers.

In this respect, you are a part of a &)rocess which is seeking solu-
tions from within, by offering new and exciting resources.

Just as we have learned in Parents as Teachers to build on fam-
ily strengths, we find that through chapter 2, we can build on
teacher strengths.

Their fresh ideas are both anchored and launched through your
support, anchored in a process that is solid, and which fosters im-
portant discussions about learning, and launched by the possibili-
ties new technology provides.

- So I will close as I opened, and on behalf of our entire commu-
nity, say thank you for your support of this funding. We are proud
of the results of your investment. Please continue to work with us
through title 6. We are building a future in our community that

. reaches out to the Nation. Thank you.

PREPARED STATEMENT

Senator COCHRAN. Thank you very much. It was good to have
you come here from St. Louis. We know that you are not only head
of the school district there, but you are also president of the Par-
ents as Teachers Pro, .

[The statement follows:]
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STATEMENT OF JOY ROUSE

Iam honored to have been invited o speak to you this morning and to have the
opportunity to say thank you for your support of innovation in education
‘ through Chapter 2 funding. I know that school districts nearly lost this source of
| revenue last year, and [ am grateful for your role in preserving it for us.

| Both professionally and as a community volunteer, I have seen the positive
results of Chapter 2 funding. As deputy director of the Parents as Teachers
National Center, I have seen Parents as Teachers (PAT) grow from four pilot
projects in Missouri to more than 1,550 programs nationwide--programs which

continue to demonstrate positive results for young children and families. -
Chapter 2 is a funding source for some of these programs; in fact, that is how

PAT got started in Ohio.

As president of the Board of Education of the Parkway School District, I have ~

seen the innovative programs through technology that Chapter 2 monies have

allowed us to initiate, and I have talked with the teachers and children who have
been their benefactors.

Parkway is a large suburban district in St. Louis County. We have a very diverse
population of 22,000 students, including 3,300 children from the City of St. Louis
who are bused out to us as part of a voluntary desegregation program. We also
have 319 English as a Second Language students and 3,100 special education
students who are a part of our regular classrooms. We are very proud of our
District: 13 of our 27 schools have received the Blue Ribbon award from the U.S.
Department of Education. But we also acknowledge that our teachers are facing
greater challenges than they ever have before--and that they have greater
competition for the attention and focus of their students.

If these teachers are to meet the competition of all the other things that are going
onin a child’s life and to meet the need to motivate reluctant learners, they must
access the valuable opportunities technology has to offer today. School board
members spend a lot of time working on policy issues, so when we really get out
to see the children, it is a special treat. I can assure you that our classroom visits
are now becoming truly exciting. It is astounding to me to see what students are
able to do with the opportunities available to them through technology. Yes, our
teachers can compete with the outlandis' video games and TV shows for the
student’s attention and conversations.

Opportunities For Students

Chapter 2 funds have brought a variety of special technology-based projects to
Parkway. Our students now have the ability to explore artistic masterpieces on
laser disk and analyze their abstract representations; conduct computerized
science experiments in biology, chemistry, physics and the environment; interact .
on CD-ROMs to explore a limitless body of knowledge on a variety of world

cultures, including song, dance, food, language and beliefs; and solve

complicated numerical computations, graphing, sloping and independent

investigations--all on desktop computers.

In other words, Chapter 2 funding for technology has been used to enhance
directly the basic core subject areas of math, science, history, literature and the
arts. These learning activities have been supported through the purchase of
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laptop and personal computers, work stations, laser disks, instructional software,
CD-ROM s and a database of reference inaterials.

Among other school districts in St. Louis County using Chapter 2 funds for
technology, Rockwood and Ritenour have purchased hardware and software;
Hazelwood has begun linkage to the Internet for a high school library; and Ladue
has provided a computerized catalogue system for its elementary and high
school libraries.

Many times small changes can produce big results. A $200 grant for a CD-ROM
reference collection opened up the world to our alternative high school kids. Our
teachers know what wili make the greatest difference.

Take, for example Adam, a third grade voluntary transfer student from the inner
city who has learning and behavior disabilities, and suffers from Attention
Deficit Disorder. As with many of our students, his home environment is very
deprived and offers him little in the way of experiences that enhance school
learning. Recently, Adam and his classmates were developing a research report
on animal behavior. They chose a field trip to the St. Louis zoo in order to get
close to the animals. But young Adam missed the field trip because his mother
had worked late the night before and didn't get him out of bed that morning in
time for his long bus ride to Parkway. Yet, because of a portable multimedia
center purchased with Chapter 2 funds, there was another chance for Adam to be
motivated to become part of this research activity, even though he missed the
personal experience of the zoo trip.

The multimedia center is equipped with a Macintosh computer with a CD ROM.
The CD disks from National Geographic offer moving, interactive videos of
animals in their habitats with multiple visual images to cue reading
comprehension. In addition, Adam's classmates had taken photos of their zoo
experiences with the computer-assisted camera. They were able to download
their actual snapshots into the hard drive on Adam's computer, and the zoo
experience came alive on his screen. Computer software called Hyper Studio
satisfied Adam's need for kinesthetic activity as well, which brought him not
only the sight, but the sound and movement of the animals under study. In
short, Chapter 2 funds used in the area of technology opened up Adam's world
beyond an encyclopedia or a textbook or a chalkboard lecture. The integration of
technology provided him with the educational tools and the motivation to
become a researcher, writer and producer.

Computer equipment such as those described here can be a valuable substitute
for missed opportunity in early childhood experiences and provide the active,
sequential engagement needed to make the at-risk student a processor and a
producer rather than a drop-out and a quitter. Small successes confirm in tie at-
risk student’s mind that he or she does have the ability to succeed, and this
perception can produce dramatic changes in attitude and progress. In this
example, the technology is the generator--the initial influence that can reverse the

cycle of failure for a young student who is developmentally delayed, deprived or
disabled.

Still another example of Chapter 2 funds at work on the local level is illustrated
in the case of James, a fourth grade special education student. James is often
disoriented to the academic work of the classroom and resistant to teacher
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direction and group instruction. But Lego Logo, a computerized robotics project,
allows James to construct simrle and complex machines with pulleys, gears,
wheels and axles, and to move these machines, on a computer screen, to do
meaningful, student-directed work.

The Lego Logo materials from Chapter 2 funds generated a turnaround in this
child that was startling to the teacher and life-changing for James. He was
immediately engaged with the hands-on kinesthetic aspect of building machines
from Legos. The physics concepts with which he had struggled in his printed
science text came to life in his hands and made sense to him. He became a
problem solver in his own work and soon evolved into a trouble shooter for his
classmates. Encouraged by his own new-found leadership role, James became
more attentive to the computer aspects of the project. He was able to
comprehend the logical, sequential directions necessary to program the computer
for robotics.

Under normal classroom circumstances, such directions and sequencing would
have to be modified for him by a special educator. James' interest in the
materials provided by the Chapter 2 technology project elicited an interest in
physical science that James had never experienced from his science book. This
interest translated into a lengthened attention span, focus on details, and the
perseverance necessary to deal with his learning disability.

There is also the whole issue of curriculum integration. Children have so much
to learn these days, and teachers have so much to teach, that they must find ways
to combine subjects and to manage time more efficiently. Technology plays a key
role here as well. For example, lessons using Chapter 2 music software and
equipment are far more than just music lessons! I observed children writing a
score, listening to what they had composed, selecting musical instruments for
study by determining where on the map of the world they wanted to focus,
seeing and hearing that instrument, learning about the culture of the people who
used it, and then writing about what they had learned. This multimedia
experience was, yes, a strong music lesson, but also a vocabulary lesson, a
writing lesson, a listening lesson, a geography lesson, a sociology lesson and a
history lesson. This is the kind of efficiency that we must plan carefully. The
most rewarding part for me was to see how engaged the students were with this
project, and to hear their excitement about wanting to learn more.

Training For Teachers

One of the must significant opportunities available through Chapter 2 funding
for Parkway has been the professional development classes for our teachers. We
are entering a whole new world of education, so we really can't say, "Just go take

another college class,” and expect teachers to have the expertise needed to use
technology effectively.

Our goal is to be sure that teachers can and will use the technology to teach our
curriculum. Unless this training is given a high priority, then the equipment
becomes merely a showpiece. This is no small task. With a faculty of 1,400,
Parkway needs a combination of loca), state, and federal funding to provide the
training that is essential to move our teachers and students successfully into the
21st century.
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1 have seen these classes for teachers in action; the determination in the room is
contagious. Mathmatica, Timeliner, Kidworks, Hyper Studio, and similar
programs have been part of training sessions for teachers. This is what must
occur in order to make our investment in equipment and materials pay off for
students in a purposeful and productive way.

Federal Role

The existence of Chapter 2 is rooted in the perspective that the responsibility for
providing exceptional educational opportunities for our children belongs to the
entire nation--not just the local school district. We all have a stake in the success
of our students. Federal support is vital to our continued and sustained effort in
this area. Schuol systems throughout the country are facing difficult financial
futures. Despite carefully designed and administered budgets such as
Parkway's, districts are being challenged financially due to economic slowdowns,
frozen or reduced state funding and voter resistance to local property tax
increases. :

Congress has understood these constraints and has been committed to funding
innovative and quality programs that are designed by those who have the
experience and understanding of what it takes to produce results--our good
teachers. In this respect, you are a part of a process which is seeking solutions
from within by offering new and exciting resources. Just as we have learned in
Parents as Teachers to build on families’ strengths, we find that through Chapter
2 we can build on teachers' strengthis. Their fresh ideas are both anchored and
launched through your support: anchored in a process that is solid; and launched
by the possibilities new technology provides. By continuing to support these
funds you tell us that you believe these good ideas deserve to have destinations.

Chapter 2 grants not only supply needed equipment and materials, but also
provide a springboard for conversation about teaching, learning and education
among, staff members. Such collegiality fosters trust, confidence and respect in a
school community where teachers can become isolated. Yes, the process as well
as the product has value.

So I will close as I opened, and on behalf of our students, teachers and our entire
community, say thank you for your support of Chapter 2 funding. We are proud
of the results of your investment. Please continue to work with us through Title
VI. We are building a future in our community that reaches out to the nation.

MATHLINE

Senator COCHRAN. We have other panel members here with a
program called Mathline, and we are going to have a hookup and
a demonstration of how this works.

Our ichedule calls for us to do that at right about 11 o'clock. So
what I am going to do is question the other members of the panel
about their testimony and discuss the issues that they raised, and
then we will come to the Mathline, and have a demonstration.

The chapter 2 Program, or title 2, I cannot ever remember which
one is in vogue now, and I hear the number has been changed.

Now, it is title 68, or something. So we are all going to be con-
fused. But the difference between this pro, and others is that
there are fewer restrictions, there is more flexibility.
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Local grant recipients, or funding recipients, have the power to
decid:a}mw thefsue f(‘illnds are used much more so than with other cat-
egorical grant funding pre 8.

Do you know whetﬁer tﬁe use of these funds, Ms. Rouse, around
the country, are as they are in St. Louis, in terms of using the
funds to buy equipment, or take advantage of technologies? Is this
commonplace throughout the country, or is this the exception rath-
er than the rule?

Ms. Rousg. Well, I would have to use the St. Louis area as an
example. Certainly, other school districts in our area are using
these funds for technology.

One of our districts computerized their library system for access
to research as well as catalogs. Another district is using it to access
the Internet. Others are using it for hardware and software.

So I would say yes, if St. Louis area can be an example that you
can trust school districts to use it for technology in appropriate
ways.

Senator COCHRAN. One of the challenges is overcoming teacher
resistance. Not all teachers, but some teachers are resistant to em-
bracing new technologies. They may be frightened, or may be ill at
ease about their ability to quickly learn how to use these comput-
ers, or other modern pieces of equipment.

What has been your ex%erience. Is that a very serious problem,
or do you think it is a problem that is easily overcome? What have
your exﬁeriences been in that regard?

Ms. ROUSE. Well, 1 visited a class of teachers learning about
technology, and the determination in that room was absolutely con-
tagious. They were excited about the opportunities that it had to
bring to their children, something new and very fascinating.

Yes, teachers are reluctant, but once they see children’s reaction
to these possibilities, they get excited, too. And they really do not
want their classroom to be left behind, and they want to take a
part of it. Once you get over that initial hump, teachers are very
anxious to access this.

Senator COCHRAN. Teachers can be good students then.

Ms. ROUSE. Yes; they are wonderful students.

Senator COCHRAN. They are probably the best. Let me ask Dr.
Carolyn Reid-Wallace a followup q#estion about the Corporation
for Public Broadcasting program. You talked about the younger
students, and they are so important.

I know that some of the funds that we have made available in
recent years have been for the development of educational pro-
grams that are targeted to this young audience, programs that
would be interesting, that would attract their attention, and that
would keep them from changing the channel to a cartoon that may
not be quite as educationally beneficial.

Do you think these are funds that are being well utilized? Some
have criticized those as providing funds to companies that ought to
be developing these programs anyway, maybe for a profit, maybe
to attract advertising dollars.

What is your view of that kind of seed money from the Federal
Government? Has it been beneficial?

Dr. REID-WALLACE. I am absolutely convinced, Senator Cochran,
that those moneys have been extraordinarily beneficial.
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As a matter of fact, we have research that shows that little chil-
dren who have an opgortunity to watch the educational programs
that have been funded by the Corporation for Public Broadcasting
have actually demonstrated, through their proficiencies at first-
grade level, a readiness for learning and for understanding mate-

8.

So the long and short answer is the moneys spent by the Federal
Gevernment to support educational television programming, which
incidentally is very high quality, has a tremendous payoff, and the
pa;l'loﬁ’ is that little children learn to speak the English language
well.

They begin school learning to count, learning to think critically.
And perhaps most of all, they begin school understanding that this
world and, indeed, this country is made up of all kinds of people,
people who bring a great deal to the table.

So it is a real investment that I cannot say enough about, and
would urge you to think in terms of not only continuing, but if at
all possible, increasing it.

nator COCHRAN. One thing occurred to me when we were look-
ing at options for funding adult literacy programs. There is a stig-
ma in some communities attached to those who are illiterate. Some
adults do not want others to know that they cannot read and write
that they are not literate. Trying to get people *o come out an
publicly participate in a program so that their neighbors know that
they need this special help is a_problem, and has to be dealt with.

It occurred to me that one of our options was getting people to

o to the libraries, and you have the library-based programs. This
is one approach that has been working.

But probably the most successful as any would be the use of
one’s television in one’s home. Nobody is going to know that you
are watching this special program on adult literacy, so there is no
stigma attached whatsoever to that.

ave you been able to take advantage of olpportunities to convey
to those who may need special training in literacy, the adults in
our population? Is there some special programming that might be
designed to deal with that, or provide educational opportunities
that otherwise might not be attractive enough to get people to par-
ticipate? What has been your experience in that?

r. REID-WALLACE. Yes, sir; we have, and you are absolutely
right. Many parents who have not acquired the necessary literacy
skills are reluctant to go public and say it, but in the privacy of
their homes, using their television, they are more than happy to
take advantage of the opportunity to learn to read and to write,
and CPB has supported a number of family literacy projects de-
signed to do just that.

might add that with the ready to learn program that we are
at this moment talking about, there is a heavy comfonent designed
to help parents not only acquire the literacy skilis through tele-
vision.

But in some cases, our garents have the literacy skills, but they
do not have the skills in the English language. And so it is a mat-
ter of trying to convey those skills to them.

We find that parents are willing to learn if they can save their
dignity, if they can do it in the privacy of their homes, and if they
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can do it studying materials that, in effect, respect them, and that
are not condescending.

CPB is devoted to putting more money into the family literacy
component of the Ready to E.ea.m Program, because we know that
it is important. Children need parents who can help teach them.

Senator COCHRAN. I am going to yield to my distinguished col-
league from Vermont, Senator Jeffords, who has joined us, a mem-
ber of this committee, also a member of the legislative committee
on education. We appreciate very much his attendance.

Senator Jeffords.

REMARKS OF SENATOR JAMES JEFFORDS

Senator JEFFORDS. Thank you very much.

This is an exciting panel, and I have been waiting to talk to you.
Unfortunately, I had some other things to do before I got here.

Tomorrow, I am hosting a summit on education here in Washing-
ton, DC, with education and business leaders from around the
country, to try and figure out how we can catch up with our inter-
national competitors. In my mind, the only way we can catch up
is through the utilization of our technology.

I have been. a fan of technology in education for 20 years, but the
only discouraging thing is that we have not made that much
progress in the availability of computers for learning.

I worked in Baltimore with the employment training people back
when using the Plato system, when one had to link through Chi-
cago. I remember it well, because m dau%hter was having trouble
with algebra. So I linked her up to Plato. But what I did not know
was that she also had access to games.

And I got these horrendous phone bills, and I realized that per-
haps things other than education have a better chance for success
on computers. )

Putting that aside, there are a number of areas where I think we
need help, and there are going to be tremendous costs if we
don’t replicate these needs around the country.

I just came back from visiting New York Clti and Baltimore, and
they have incredible problems. There is the phenomenon of mobil-
ity, for example, in which the school year starts with, say, 500 stu-
. dents, and then in the spring you have 250 left of those who start-
ed, yet you still have 500 students.

I e'80 noticed some of the differences in computer capabilities
among schools. Some of the schools were givin%‘ual test, grading the
tests, and storing the results on computers while others had vir-
tually no computing capabilities at all.

Is any work being done to minimize the problems associated with
mobility? For instance, is it possible to develop an IEP for students
who are highly mobile with a tracing mechanism which could fol-
low the student from school to school? Can any of you give me any
thoughts on that? A

Mr. CAsADOS. Well, in the State of California, I am familiar with
the work that they are trying to do, and that is creating a student
information system for that ver{ reason, and it is being funded

under some of the technology allocations that are being made by
that State.
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But you are right Senator, there is a tremendous movement of
student population. T know that in California there is a lot of move-
ment, and there is a tremendous need for keeping track of those
students, because sometimes a student’s entry into a different
school will be delayed, because of the fact that medical records are
not available, and there is a law that certain medical records have
to be available.

So it is very critical that information systems be developed to
adequately track students, because the capabilities exist to estab-
lish the information networks.

Senator JEFFORDS. Yes, Mr. Vance.

Mr. VANCE. Senator, 1 might i‘:st make a comment on another

v aspect of that problem that you have raised. Our organization, one
of the distance learning organizations, alolx.xdg‘ with some others, are
looking at not only ways to track the records of students, and keep

. track of what is going on, but how can we anchor, how can we use
the technology available to anchor those students, migrant work-
ers, and 80 on, who need some stability in their lives.

e of the very easiest ways to do that, I think, using a tech-
nology that Mr. Casados mentﬂmed, is the use of the telephone,

We use our te‘l&f:hone interactivity with audio bridge capability
to link students all the time in classes. And if you were to consider
extending that to a core of learning resources that may be available
on cassette tapes, may be available on television, but the students,
no matter where they travel, whether it be the migrant worker
path, or whatever, could connect themselves to the same mentor
week in and week out, as they traveled up the coast, or if they
traveled from one place to another.

We think there is a strong need to do something like that, so
that we not only track where the kids are, but give them some kind
of an anchor, so there is some common thread in their learning.

Technology has the ability to enable our structures to do that. I
think that is another consideration,

Senator JEFFORDS. Yes.

Ms. Rouse. I would add to that a different perspective. In Mis-
souri, we have the situation where school districts are not allowed
to release information to other school districts, unless a parent
gives us that permission, that the whole issue of confidentiality
comes into it.

And we have some parents who do not want the next school dis-
trict to know what their child has done in their first district. So

. that is an issue and a problem for districts.

Mr. Casapos. Well, additionall , talking about mobility of stu-
dents, today we have the techno ogy to deliver instructional pro-
grams on a nationwide basis, so that no matter where a student

« et:l%ldtib.’ there could be that continuity, if we have a national dig-

ution,

Our gmogram, for example, is now reaching over 50,000 students
in 21 States in our first year of operation, which gives us a tech-
nology that can reach every corner of this country, so no matter
where a student may be moving, there can be a certain core in-
struction that is alwnfs available and accessible to the students,

I think techno c()!gy can be that equalizer, as I mentioned in
my testimony, to provide a basic enrichment on a nationwide basis.

208




Q

106

Dr. REID-WALLACE. I would like to add to that very briefly, that
while the Corporation for Public Broadcasting did not necessarily,
when it created the program CWEIS, which means community-
wide education and information service, envision tracking students,
it did, in fact, seek to find a way to use technology that did not
cost a great deal of money to hook children and their parents into
an ongoing service that could be instructive and also—not only edu-
cationally instructive, but instructive in terms of learning the new-
wave technology.

So what we have done over the last 2 years is to give money to
12 different States to hook their young people, using televisions,
computers, modems, and telephones into a service that provides ex-
actly what you said your daughter needed, which was mathematics.

So any child in these 12 States interested in having a
mathematic tutorial can access the computer, the telephone, and
the television, and get instruction that is provided free of charge
by retired engineers, retired professors of mathematics, teachers of
mlalthtlamatics, and the teachers are in their homes, not at the
schools.

They can do it from their homes, because they, too, are using a
modem, a computer, and a telephone.

Senator JEFFORDS. Whet, of course, is of concern, if we are to
make the leap forward as I would like, is the cost of providing
equipment.

I had an analysis done which indicated that it would take $15
billion just to fully equip the existing schools, to bring them up to
some sort of a reasonable standard, and then another $6 billion a
year to keep them all running.

How in the world do we take that leap forward? Can we look to
business to give us help?

Mr. CasaDos. Well, I think the connection to the technology in
many instances can be a telephone line. Once the telephone line is
installed, and that is a big obstacle in American education today,
is having a telephone line, but once that telephone line is installed,
it becomes a flow of cash to the telephone companies, and so there
is a business aspect to that operation.

Additionally, the cost of delivering instruction by a television has
dropped dramatically. We use a little 18-inch satellite dish, which
we give away to the schools at no charge, but it can be purchased
for $695, and will probably be dropping in price.

So I think you are right, Senator, the cost of wiring schools for
the 21st century is an investment that is high, but I believe it has
to be made, and I think it has to be a partnership between those
that provide the services and those that benefit from the services
that can be delivered through that infrastructure.

Senator JEFFORDS. Thank you, Mr. Chairman.

Senator COCHRAN. Thank you.

Ms. Rouse, do you want to comment on that question, too, before
we do our Mathline demonstration?

Ms. ROUSE. Yes, very briefly, I do, because as a school board
member, I would have to say to you, I think we do not have to leap.

And you had asked, Senator Cochran, about teachers’ reluctance to
get involved in this.
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If we leap and say, you all have to do it right now, then the
teachers do get nervous.

But if we are comfortable enough to bring this into our schools
gradually, then the teachers accept it better, and the investment is
more palatable as well.

Senator JEFFORDS. What do you say is gradual?

Ms. ROUSE. Over a period of a couple of years, because it takes
that time for people to accept it. _

Senator JEFFORDS. I und%rstand. And that is one of the biggest
problems we have—nurturing the teaching profession as well as my
grofession. We all get scared. I have my computer, and I am calling

or help more often than I would like to admit.

Ms. ROUSE. And when a teacher sees the teacher next door really
engaging her students, she is going to be ready the next year to
have that capacity in her classroom.

Senator JEFFORDS. I find that the kids can teach the teachers in
many cases, too.

Ms. ROUSE. And should.

Senator COCHRAN. Let us now go to our panelists, Ms. Joan Mil-
ler and Ms. Beryl Jackson, for our Mathline demonstration.

I think what I will do is excuse the remaining members of the
panel, and ask Ms. Jackson and Ms. Miller to move to the center
of the witness table for their presentation.

Thank you all so much for your contribution to the hearing. We
appreciate it.

QUESTION SUBMITTED BY SENATOR ERNEST F. HOLLINGS

Senator CoCHRAN. For the record, Senator Hollings has submit-
ted a question to this panel, which we will furnish and ask that
you respond to, for the record.

[The following question was not asked at the hearing, but was
submitted to the Corporation for Public Broadcasting for response
subsequent to the hearing:]

QUESTION SUBMITTED BY SENATOR ERNEST F. HOLLINGS

Question. I understand that the Corporation for Public Broadcasting has already
been working with public broadcasting stations to carry out the goals of the Ready
To Learn Act. What has been you experience so far with readiness to learn?

Answer. CPB’s educational vision speaks to our commitment to use the ‘craéncity
and potential of our existing infrastructure and evolving technologies toward edu-
cation of the highest quality for all citizens—no matter who they are or where they
live—on a non-fee-for-service basis. PTV: The Ready To Learn Service on PBS is
public broadcasting’s vision at work in the world of very yonns children, their par-
ents, and their caregivers. In a real and profound sense, Ready To Learn is a na-
tional education pnégnm a mighty combination of the best that public broadcasting
has to offer—on and off the air—marshalled for the foundational education of young

n.

The focus of Ready To Learn is children; parents and caregivers are educated as
well, and their efforts and energies are enlisted in the education of their children.
Public broadcasting’s universal access fuses with the power of television itself, the

roven educational power of PBS' children’s programming and the power of public

Mmﬁ 's national technological infrastructure and network of community re-
20! lic television stations—to create a lively, solid course of study de-
signed to help all children begin school ready to learn, and to continue to experience
learning in school meﬁvoly and enthusiastically.

In the last decade or so, ressarch has made e{m the vital importance of the years
of early childhood; they are the pivotal gateway to many aspects of further develop-
ment. Children who out on key steps in cognitive, affective, and social develop-
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ment during the preschool and early school years are most likely to continue miss-
ing—and losing—all the way through school, and perhaps through life. On the other
hand, children who in those critical years receive age-a&};lrsfmte instruction, rein-
forcement, and attention tend to continue learning and thriving. These are the steps
by which all go children become ready to learn, And the use of television can
be 2 nmu% orce in providing this essential instruction and reinforcement.

In dy To Learn: A Mandate For the Nation, Ernest Boyer identifies the impor-
tance of television as a significant influencer of children. “Next to parents,” he
states, “television is a child’s most influential teacher.” Television carries this influ.
ence because, among other factors: a 6-month-old infant watches one and one-half
hours of television J)er day; a b-year-old watched 2% hours of television per day;
by the time a child enters kindergarten, he or she is likely to have spent 4,000
hours in front of a television set; all told, the nation’s preschoolers watch a total
of 14 billion hours of television every year.

The use of such universal and commanding technology toward the education and
benefit of children is essential; it is the vision and the work of public broadcasting.

As a result of CPB's and PBS's commitments to Ready To Learn, public tele-
vision—currently in its first year of Ready To Learn Service—is already reachin
children, parents, and childcare providers in half of the families in America—in
million homes and daycare centers. They are learning thro the potent combina-
tion of television programs, educational messages, printed guides and other learning
materials, free books for children, and workshops for parents, daycare providers,
and pre-schoo] teachers. Ready To Learn is only nine months old, and already the
results are impressive.

Daycare providers in Boston neighborhoods report that as a result of training they
have received from WGBH's Ready To Learn Service, they are beginning to see
themselves—rightly—as important teachers of the children in their care, placing
more value on themselves and on their work. Moreover, the children in their care
often ask to be read books that they have seen on Reatiing Reainbow or Storgl;ne.
They are to literature from & variety of sources—video, television, books,
and sto —and therefore, have this necessary step toward literacy.

Children in gimmi , in Charleston, WV, in towns across Massachusetts and across
the country are learning through the combined power of these elements:

—An average of 8 hours of continuous children’s programming of the highest qual-
ity, focused on the cognitive and social development of boys and girls from many
different social, cultural, and g.e:p'a hic b: unds. These programs include
Sesame Street, Barney and Friends, Mister s’ Neighborhood, Reading
Rainbow, and others which research has repea shown do in fact educate
children. The 1993 National Household Education Survey is the most recent in
& series of research studies which have found that these programs do indeed
have a broad and diverse audience, and that they do indeed teach; 88 percent
of all preschoolers and 80 percent of all kindergarten students in the United
States watch one or more of these programs, regardless of their parents’ level
of education or income.

These pre-school children—this 88 percent who watch these Brogramu on PBS—
are more likely to be able to identify colors blvz name, count to 20, recognize letters
of the alphsbet, and tell connected stories when pretending to read than the pre-
schoolers who do not watch these programs.

—A series of lively, educational, between:| messages for children and
adults presents a seamless and uninterrupted block of learning. Instead of com-
mercials, children watch these eompellini and energetic breaks and learn ways
z ia.ther information, try new things, ask for heij {rom an adult, and complete

sks.

-~Learning guides and educational materials are distributed to parents, children,
and other caregivers. The materials focus on children while ly encourag-
ing a dynamic and positive interaction between child and adult. These re-
sources, develo] and tested by early childhood experts, reflect sound edu-
cgtionn.f principles, and are designed to help adults extend their children’s tele-
vision learning through readtisf, reasoning, and other home follow-up activities
which promote contin intellectual curiosity and family literacy.

—New, books for children who have never owned books of their own have
becn introduced as a result of the Corporation for Public Broadcasting’s partner-
ship with First Book, a national non-%r:ﬁt organization dedicated to providing
new books to disadvan children. Each month children can select and keep
new books of their own choosing at several Ready To Learn sites. These books
are often distributed at station-sponsored family events at which parents and
children read together.
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~-Workshops organized by each local PBS station through partnerships with local
community groups such as Head Start, AARP, Even Start, and I schools and
libraries are provided for parents, daycare providers, &re-school teachers, and
other members of the community in order to introduce them to ways to use chil-
dren’s television programming, related materials, books, and local library and
educational initiatives to help their children get ready to learn. These work-
shops are led by the station’s Ready To Learn Coordinator or another highly
qu:%'.ﬁed community resource—pre-school teacher, children’s librarian, or teach-
er educator.

—At Ready To Learn’s 10 initial sites, from last July thro December, 5,000
parents and daycare providers participated in learning workshops, and tens of
thousands received printed educational materials in the mail or through
partnering community organizations. At First Book’s three Ready To Learn
pilot sites, 67,000 new books have been distributed to children during that pe-
riod. Since January 1995, Ready To Learn has expanded to thirty-two stations;
this growth will continue through 1997.

Since America’s needy children are geographically distributed in large and small,
urban and rural population centers across the country, and since only 66 percent
of America’s households receive cable—at an average cost of $250 per ye. ublic
broadcasting is already providing necessary and meani education to the Amer-
ican citizenry. In part because its broadcast technoloq simple and cost effective,
public broadcasting reaches virtually ali children and families reiardless of the eco-
nomics of their neighborhoods; 99 percent of American households have access to
public television, and the children in those households, their parents and their
caregivers, can receive the benefits of Ready To Learn.

STATEMENT OF BERYL JACKSON, PBS MATHLINE, ALEXANDRIA, VA
ACCOMPANIED BY: -
JOAN MILLER, MATH TEACHER, WEST SYLVAN MIDDLE SCHOOL,
PORTLAND, OR
SANDY WELSH, PUBLIC BROADCASTING SYSTEM

Senator COCHRAN. Thank you very much for being here. Tell us
what we are about to do.

Ms. JACKSON. Good morning. 1 am Beryl Jackson, a D.C. middle
school math teacher working with PBS Mathline. This is my fellow
math teacher, Joan Miller, from Portland, OR. :

On behalf of PBS Mathline, we thank you for allowing us to par-
ticipate in this hearing.

nator Cochran and Senator Jeffords, America has 1.6 million
mathematics teachers. We were the first to develop a rigorous new
framework for what students should know and what teachers
should teach.

Now, the challenge is to upgrade teachers’ professional skills to
help students achieve world-class standards, and our country main-
tain its competitive edge in the global marketplace.

Telecommunications technology is the only cost-effective way to
acconr?lish this retraining. For this reason, Mathline was formed.
The National Council of Teachers of Mathematics led the grass-
roots development of this new framework.

PBS is the telecommunications aﬁart;ner that can make the class-
rooms of America. It has a national telecommunications highway in
place, and local stations that support teachers. Joan.

Ms. MILLER. Senator Cochran and members of the subcommittee,
teachers are among the last professionals in America with no. tele-
communications with the outside world. Mathline is changing all
that. Oregon Public Broadcasting has brought Mathline to me and
other teachers throughout our State.

With Mathline’s 25 videos, we can see other teachers using inno-
vative teaching strategies. Then when I have time, I log on to fa-
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cilitate discussions among the teachers in my online learning com-
munity to talk about how we can apply these models in our own
classrooms.

Mathline got started witn support from the private sector and
PTV. We math teachers thank tgese funders for their vision. Now,
to reach teachers across the country we need your help.

We commend you, Senator Cochran, and for the record, Senator
Hatfield and the rest of the appropriations committee for preserv-
ing fiscal year 1995 funds for the mathematics telecommunications
demonstration project and other education technology programs.

PREPARED STATEMENTS

We ask that you continue to support the math demonstration
project in conference committee and in the fiscal year 1996 bill. It
is the best investment Congress can make for education reform.

Senator COCHRAN. Thank you.

[The statements follow:]

PREPARED STATEMENT OF BERYL JACKSON

Good morning. I'm Beryl Jackson, a District of Columbia middle school math
teacher working with PBS Mathline. And this is my fellow math teacher, Joan Mil-
ler, who is from Portland, OR.

Mr. Chairman, members of the subcommittee, America has 1.6 million mathe-
matics teachers. We were the first to develop a rigorous new framework for what
students should know and what teachers should teach.

Now the challenge is to upgrade teachers’ professional skills to help students
achieve world class standards and our country maintain its competitive edge in the
global marketplace.

Telecommunications technology is the only cost-effective way to accomplish this
retraining. For this reason, Mathline was formed.

The National Council of Teachers of Mathematics led the grassroots development
of this new framework.

PBS is the telecommunications partner that can link the classrooms of America.
i :ltatse a clxluu:ional telecommunications highway in place and local stations that sup-
port teachers.

PREPARED STATEMENT OF JOAN MILLER

Mr, Chairman, members of the subcommittee, teachers are among the last profes-
sionals in America with no telecommunications with the outside world. Mathline is
changing all that. .

Oregon Public Broadcasting has brouqh}it Mathline to me and other teachers
throughout the State. I'd like to recognize Maynard Orme, general manager of OPB,
who is here with us today.

With Mathline’s 25 videos, we cen see other teachers using innovative teaching
strategies. Then when I have time, I log on to talk with the teachers in my on-line

learning community about how we can apply these models in our own classroom.:.
Mathline m started with support from the private sector. We math teachers
thank these funders for their vision.

Now to reach teachers across the country we need your help. We commend you,
Senator Hatfield and Senator Cochran, and the Ap%mpriltions Committee, for pre-
serving fiscal year 1995 funds for the Mathematics Telecommunications Demonstra-
tion Project and other ed/tech programs. We ask that you continue to support the
Math Demonstration Project in conference committee and in the fiscal year 1996
bill. It’s the best investment Congress can make for education reform.

MATHLINE TEACHERS

Ms. JACKSON. We would now like you to hear and see brief
2estimonials from other Mathline teachers from around the coun-
ry.
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Mathline gives us a variety of technologies. We use videos, video
conferences, E-mail, and now we are going to show you one of the
special elements, the online chat. You will have a chance to take
testimony via Mathline with educators from your home States.

Senator COCHRAN. I think the first thing we have to do is go on-
line with the teachers. Now, we are going to have to figure out how
to do that. [Laughter.]

Can the PBS staff come up here and give us a quick course on
how to go online with the teachers? There may be other Senators’
staffs here whose Senators are delayed in getting to this hearing
who would like to join us at the hearing table. Feel free to do that.

Ms. JACKSON. Senator Cochran, Connie Murphy is a brand new
Mathline facilitator from Mississippi. I have not met her person-
ally, but I have met her online and on the telephone. She is here
to speak with you.

Senator COCHRAN. Great. She has been in our office here in
Washington.

Ms. JACKSON. Oh?

Senator COCHRAN. Yes; now, we are logged on, and we have
joined the chat.

And she has sent me a message that says: “Hello, Senator Coch-
ran.”

That is excitin‘%.{ [Lauﬁ}ater.]

I guess I say: “Hello, Ms. Murghy.”

I need to ask her a question, I suppose. Now, the other Senators

have logged on, and they are chatting with someone in their State
now—

Ms. JACKSON. Yes.

Senator COCHRAN [continuing]. Who is a math teacher in their
State. Could you give us the names of the teachers, or do we know
that, in Vermont, for example, and Arkansas?

th. JACKSON. In Vermont, we have Bob Kinney. And that will
show up.

Senator COCHRAN. Yes; Bob Kinney has taken off and written a
whole sentence. [Laughter.]

Oh, I have a big message here myself. Well, so the record will
know—I §uess the hearing record can record this. This is a virtual
hearing, in case you are wondering what the name of this is. We
are virtual Senators. [Laughter.]

You better be careful what you say.

They are putting what you say, Jim, up on the board.

Now, they are going to put up what I said. Here is what Connie
Murphy just told me, that she believes that the key to improving
math educational levels in the Mississippi Delta is the improve-
ment of instructional techniques in the classroom. She is saying
more now.

Now, we are getting to see what Senator Jeffords and his teach-
er, Bob Kinney, are saying to each other. Bob Kinney talks about
how teachers need to work with each other, and support a change
and this medium provides much more equal access to our rural
poimlation.

have just sent a question to my teacher. I was curious to know
how her school is able to finance the purchase of equipment to use
in this program. We will see what she tells me.
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I have just been advised that what we will do to make this all
a part of the record is we will print out hard copies of these ex-
changes, questions and answers. Hiave you just done something you
do not want in the record? [Laughter.]

And then we will have them submitted for the reporter to include
as a part of the transcript of the heaxing.

Ms. JACKSON. Yes; all of that will be provided for you.

Senator JEFFORDS. After approgriate editing.

Senator COCHRAN. That is right. Senators have the opportunity
to revise and extend, or revise and delete. [Laughter.]

[The information follows:]

THE PBS MATH SERVICE

1. What is PBS Mathline?

Mathline is a new education service from the Public Broadcasting Service (PBS)
that provides resources to students, teachers, parents, and the general public as
they strive to make United States students reach world-class standards in mathe-
matics achievement.

athline will take advan of a wide range of technolpﬁ'eu—video, computer,
satellite, broadcast—to make these resources accessible, flexible, and effective. Pub-
lic television stations are ensuring Mathline's success at the local level,

2. Are the services of Mathline ali with the curriculum, teaching, and assess-
ment Standards set by the N-ﬁoﬂf Council of Teachers of Mathematics (NCTM)?

Yes. In fact, from the é’r‘ﬁ conception of Mathline, the National Council of Teach-
ers of Mathematics (NCTM), along with PBS, has been instrumental in glaqning
and develo&ing the service. An udmr&eommfttee comprising the NCTM dent

achers, s:trrvuou, er educators, and
mathematicians re Mﬁw has been active in onmﬂng Mathline's dilgn-
ment with the N Stan Furthermore, this committee helped to establish
the pﬁgri oeil'.vieu for Mathline and focused them on the needs of students, teach-
ers, an .

3. What resources are available from PBS Mathline?

The first Mathline resource is a year-long professional development experience for
teachers of middle school mathematics des 5-8. This experience, the Middle
School Math oct (MSMP), was laun with 500 teachers in 16 States in 1994
95 and will ple in the number of participants in 1995-96.

Also la od as of Mathline in 1994, was the PBS Mathline/Cellular Tele-
communications Industry Association (CTIA) Foundation Wireless Demonstration
mect which enables math teachers to connect to resources, information, and to

other whenever and wherever it is convenient for them, even if they don't have
access to telephones or computers in ools. Working in . P,  its
local member stations, and the CTIA Foundation—with contributions from its cel-
lular companies—have provided wireless laptop computers with cellular modems
and free air time to ma teachers in six States. The wireless technology provides
access to Mathline for teachers across America who have few telephones, little ac-
coss to computer technology, and almost no way to join the information highw:g.
CTIA also provided pn-d:{ imding for an electronic resource center for math teach-

ors.
Other services in the planning include professional development programs
for grades K—4 and 9—15 teachers of mathematics, instructional apnd motivational

for students, and to help parents icipate in the math
progrinplag Lo srderta, g3 progras o el piene price -

4. How does PBS ensure quality in its Mathline service?

Two advisory committess of Mathline assist in assuring quality services and local
autonomy. One is a committes of math ulchmh;ucsorvhon, teacher educators, and
mathematicians representing the National Co for Teachers of Mathematics.

The other is com of general managers and education directors represen
public television stations. g o e tng

MATH TEACHERS

Senator COCHRAN. OK.
Ms. JACKSON. There used to be, I guess, a joke amon, math
teachers that a lot of time math teachers became math teachers be-
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cause they did not have to read and write, so then look at it that
way. We just had to do math. [Laughter.]

Senator COCHRAN. Our teacher has now responded to my ques-
tion about where her school got the money, and you may ree that
she said that they used chapter 2 funds. )

So as we were talking a while ago with Joy, from St. Louis, that
grogram is not only available in St. Louis for the use of funds to

uy equipment of this kind, but in Mississippi as well.

We are glad the chairman of the full committee has joined our
hearing. Senator Hatfield, welcome.

You are logged on, I suppose, as a part of a chat with teachers
throlt:fhout the country about mathematics and the use of
Mathline, a PBS program that we are hearing about.

Senator HATFIELD. I am afraid, Mr. Chairman, that I know so lit-
tle of the technology, that I am going to rely upon some staff here.

Senator COCBRAN. Do not worry. We have plenty of staff here.

Senator HATFIELD. I would like to send greetings to this Oregon
teacher. I am so pieased to be able to be here to engage in this
demonstration.

Senator COCHRAN. Well, you are ahead of us a little bit, because
Ms. Miller is from Oregon, and she has helped put this whole thing
together here.

nator HATFIELD. Do I type this, or do I just speak?
teS]enat.or COCHRAN. There is your consultant on your left. [Laugh-
r.

I thought he was kidding. [Laughter.}

Ms. MILLER. Senator Cochran?

Senator COCHRAN. Yes, Ms. Miller. -

Ms. MILLER. This is, in fact, one of the reasons a lot of us like
to have the computer at home and we do it in the evening, and no
one knows how long it takes us to type things.

Senator COCHRAN. Incidently, you might be interested to know
that Ms. Murphy, back in my State, has told me some other things
a}l:lout how equipment can be obtained for use in a program like
this.

She mentions that the students can use home computers and a
modem, and that some also have computers that have been do-
nated by private businesses. Another opportunity is to leverage
some Federal dollars through Chapter 1, and then you see others
colr:trilbuting from private sources, adding to the resource for the
schools.

I have not seen any of the questions and answers from Senator
Bumpers up on the line there. .

Senator BUMPERS. We have just been corresponding about what
a great President Bill Clinton is. [Laughter.]

nator COCHRAN. They probably censored it.

There is a little lobbying going on here. [Laughter.]

There is nothing wrong with that.

Let me ask the witnesses here, Ms. Jackson and Ms. Miller:
Could you tell us how the schools and teachers are selected to par-
ticipate in this program? Is there a limitation on how many can be
involved? Is it up to everyone’s own individual initiative about join-
ing this program?

i
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Ms. JACKSON. Well, this is a joint venture beween the public tel-
evision and the local school districts. The public television station
representatives contact the local school districts to let them know
about Mathline, and what Mathline has to offer.

In addition, we, from the national headquarters, do quite a bit
of advertising about Mathline, and teachers call their public tele-
vision stations. And through the public television stations in the
school districts, teachers and schools are selected.

So I think it is a pretty nice partnership between public tele-
vision and the school districts, and it is joining maybe two entities
that may not have worked as closely together very close with this
new project.

Senator COCHRAN. Senator Jeffords, do you have any questions
you would like to ask of the witness panel?

Senator JEFFORDS. First, I am just fascinated. It was wonderful
to talk to Bob Kinney, of my State. He was able to decipher my
tyging, fortunately.

just think it is incredibly important that PBS is doing this. I
guess my questions would be around the most efficient and effec-
tiwl':a vi'ay for us to replicate the availability of these programs to our
schools.

And what is the limit of what you can do right now, as far as—
I do not know how many school districts or how many schools we
have in this country.

But, obviously, in order for us to get—I do not think you saw the
chart earlier, where we are dead last in math, and I know you are
well aware of that. And yet we do know that we have some of the
brightest math kids in our schools.

e question is: How do we get the average of our math up to
the world-class standard? How would you suggest we start?

Can we start somewhere up the ladder, and get curricula cor-
rected, or do we have to start in grade one, or where do we start
to get our young people up to par with Taiwan, and Bonne, and
other places? :

Ms. MILLER. Well, we do hope that with increased funds that
Mathline will expand and become a truly national Project. We are
looking to expand it to teachers of other grade levels, since we are
currently serving middle school math teachers.

We would like to expand to serve elementary and high school
teachers, so that teachers of all grade levels have access to the kind
of professional development that the small number, the 500 of us,
now have for learning through online and through the videos.

So that is the process that we are looking forward to, becomi
a self-sustaining program once we have been able to expand an
hlave the additional materials for training teachers at the other lev-
els.

Ms. JACKSON. I would like to add that I believe you should start
wherever the student is. I teach middle school, and some of my stu-
dents were on various levels, and 8o it is up to me to do my best
for them wherever they are.

So in terms of where do we start, there definitely has to be a

lan, and we are with the middle school math project, and
athline started at the middle sciwol level, but Mathline is de-
signed to assist teachers with their students regardless of the
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_grade level, and wherever the teacher is and wherever the student-
is.

Senator JEFFORDS, With respect to students’ abilities, this should
give them the capacity to leap beyond the present structure as far
:: their core curricula to jump 1, 2, or 3 years ahead, if they want

Is that something which we should encourage, or would that foul
up the whole system?

Ms. MILLER. Well, the Mathline itself is aimed in particular at
the professional development of the teachers, and the things that
they learn are what they use in the classroom to help the students.

So we are not looking so much at advancing students, in terms
in the use of Mathline. A lot of discussions online have been
around topics like that.

For example, the question of having algebra in eighth grade has
been a continuing discussion, where teachers around the countxl'y
have talked about: Should eighth graders be taking algebra? Is
that a good idea? And if so, under what circumstances, and how?

So Mathline gives us a community or a forum to talk about those
issues, and find out what people in other districts are doing. It is
not a case of making policy about those things, but it is a way for
teachers to share information about it.

Senator JEFFORDS. I know, for instance, how when I was in Tai-
wan, that their kids are getting calculus in freshman and junior
years of high school.

If we are going to move from dead last with our average in math
up to somewhere up with our competitors, we either have to wait
12 years and start everybody in the first grade, or we have to fig-
ure out some way with software, or other technologies, to allow
young people to go ahead at the level they can, in order for at least
a larger number of our students to score better on these inter-
national exams.

Ms. MILLER. Right; in Oregon, we have a State reform initiative
which is aimed at allowing that kind of transition for students who
are ready to move ahead, and to kind of continually assess, accord-
ing to some benchmarks, how students are progressing, and for
those who are not meeting those benchmarks, to receive some addi-
tional support.

That includes other work in school, access to technology, and also
work with parents.

Senator JEFFORDS. Thank you.

Senator COCHRAN. Senator, thank you.

Senator Bumpers, do you have any questions of the panel?

Senator BUMPERS. I am so boggled, I do not have a question to
ask. One thing I do want to ask is: At some place at PBS, I assume
there is a modem or a matrix that is used for all students of a cer-
tain level.

For example, when ﬁ'ou are in the classroom and your students
have this in front of them, and you make connection with a main-
line computer, is everybody involved studying the same subject and
the same algebraic equations?

Ms. MILLER. Well, Mathline itself is not set up for the student
to use, particularly. It is a community of teachers, and their use
is for professional development.

ilS
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Because Mathline was available, some teachers then acquired
modems and computers that they did not previously have, which
allows them then the option of having some other kind of service
that they can use for students, say, for example, for Internet ac-
cess, where they might not have previously, because they did not
even have a computer.

1;l?ut at this point, it is a network of teachers talking to each
other.

Senator BUMPERS. I was not here for the testimony earlier. Is
there a Federal program specifically to fund this program, or do
{ﬁ;x"have the option of using certain kinds of F' eral funds for

Y,

Ms. JACKSON. Current% we are using private funds, and we are
using funds from public TV.

Senator BUMPERS. Well, how many classrooms in this country
have this available to them?

Ms. JACKSON. Currently, we have approximately 500 teachers on-
hin;,i and we are looking to upgrade that to 2,600 in the next aca-

emic year.

Senator BUMPERS. What do these computers cost, $2,000?

Ms. JACKSON. Well, the teachers are using computers that were
built, I guess, 20 years ago, up to the modern computer, so it de-
pends on what the teachers have access to. :

Senator BUMPERS. Could you just use any old computer that you
can buy on the used market, for this purpose?

Ms. JACKSON. They have been able to configure the software so
that it will work on almost any computer. Now, it works best on
the newest models, but teachers have been able to use the software
on antiquated equipment, and many of them do have antiquated
equipment, I might add.

Senator BUMPERS, When I get into this system, who am I getting
on the other line? If I am a classroom teacher, and we are going
to spend the next 45 minutes on some function of algebra who are
we going to get on the other end?

8. JACKSON. Currently, you will get another middle school math
teacher, and together, the middle school math teachers are working
out some of the problems and some of the successes that they have,
in terms of teaching middle school mathematics.

That is currently what is happening. Now, I think our vision is
to include students, but that is part of the vision.

Ms. MILLER. Maybe I should explain, too, that the chat that we
demonstrated this morning, where it was a direct—you made a
comment, they responded back, is actually a small part of what the
Mathline online program is.

Senator BUMPERS. 1 see.

Ms. MILLER. A really al?gger part operates like e-mail, where I
have a problem with a particular lesson I have tried, I post a ques-
tion in the evening, I use it at home, and then the next day I 1
in again and check, and in the meantime, other people have rea
my question and have left answers to it.

So more of that happens than does the real-time directly talking
back and forth kind of situation.

Senator BUMPERS. Mr. Chairman, I just have to do a handson op-
eration to fully understand this. I would really like to go to a class-
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room and see the thing function in that setting. That is the only
way I am going to ever get it. It is c{)robably a good——

Ms. MILLER. I am sure that could be arranged.

Senator COCHRAN. It is probably a good idea for all of us, to take
advantage of opportunities to do that. Senator Hatfield is busy
talking to somebody. [Laughter.]

Ms. Jackson, you wanted to——

Ms. JACKSON. You had asked about the funding.

Senator COCHRAN. Yes.

Ms. JACKSON. May Sandy Welsh, from PBS, please come——

Senator COCHRAN. Sure.

b Ms. Welsh, please come forward, and help us understand this
etier. .

Ms. WELsSH. Great; well, I think, actually, Senator Cochran, you
understand it quite well, because we appreciate your leadership,
Senator Hatfield’s, and others, and early on, recognizing the puten-
tial of this.

Consequently, there was, in the ESEA bill, a line item for a math
telecommunications demonstration project, and actually, $2.25 mil-
lion was appropriated for fiscal year 1995, and actually, there is a
5-year authorization to try to demonstrate this on a larger scale for
math teachers at all grade levels across the country.

Now, as you know, the House, in the recision effort, zeroed that
out; however, it is my understanding that the Senate, in their de-
liberations, has that money still in and that the decision will be
made in the conference committee.

But in order for teachers like Joan, and the others around the
country that are so eagerly embracing this technology, in order for
us to see this really develop nationwide, we very much need this
Federal support in this national demonstration project to bring this
to teachers in all 50 States.

Senator CoCHRAN. Thank you very much.

Senator Hatfield.

REMARKS OF SENATOR MARK O. HATFIELD

Senator HATFIELD. Mr. Chairman, I think it is very obvicus that
this is a wave of the future, and perhaps we should say, the wave
of the present.

When I sponsored the legislation, we had engaged in consider-
able discussion relating to the whole field of the Federal role in
stimulating the deficiency we found in math and science.

When Senator Kennedy and I first introduced a bill calling for
a math-science focus leading to the consortiums. I attended consor-
tiums across the country to reach out into the local areas, to find
what was happening, what was innovation, what was the creative
work going on.

We seem to be far from the goal that this represents here today,
in that the disbursement of information and the use of this type
of technology has just exploded.

There is one very special thing I would like to point out—do you
remember when we were talking about Goals 2000, and there was
a lot of debate about national standards, and local standards, and
all of that kind of debate, I would say to my colleagues that in the
math field, the mathematics teachers have distributed and have
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really disbursed the idea of standards through this very network,
so that math standards no longer are divided at the Federal, State,
or local levels.

They have totally blurred those lines, and removed those barriers
that we were debating about, because technology knows no political
barriers and divisions, 8o those standards are out there now as
part of the, you might say almost as if theﬁowere bubbling up into
the profession, rather than being imposed from some kind of a po-
litical power base back here.

To me, that is one of the dramatic things that has happened with
technology. It does not know political boundaries. It makes use of
the information, it does not argue about how to get it, because it
is there, and now it is immediately available. I think that is a very
important advance, too. '

nator COCHRAN. Thank you very much.

1 suppose we should move on now. We do have a final panel of
witnesses we want to hear from, in order to round out our hearing
record, and to complete our inquiry that'we have scheduled for

Thank you, Ms. Jackson, and thank you, Ms. Miller, for your ex-
cellent contribution to the hearing, and thank you PBS and all the
staff who are here to help us understand how to participate.

STATEMENT OF MARGARET G. KELLY, PRESIDENT, INTERNATIONAL
SOCIETY FOR TECHNOLOGY IN EDUCATION

Senator COCHRAN. The next panel consists of Dr. Margaret G.
Kelly, president of International Society for Technology in Edu-
cation; Dr. Jeanne Hayes, president, Quality Education Data, in
Denver, CO; Dr. Anne Miller, who is the education segment direc-
tor of Eastman Kodak Co., in Rochester, NY; Ms. Kathleen Fulton,
Project Director of the Office of Technology Assessment, here in
Washington; and Dr. Linda Morra, Director of Education and Em-
pl%ment Issues, of the General Accounting Office.

e appreciate very much your attendance and assistance with
our h g this morning. I am !oing to ask Dr. Kelly to begin with
her statement. I want to remind you all that we are still under the
6-minute rule,

If you could please limit your statement to 5§ minutes, that will
give us an qpportunity to engage in a discussion in the issues that
you raise.

Dr. Kelly, you may proceed.

. D?i %fu.v. Goo% morlx’ling. Lézugo:il is to be d:lne befo(xl'e tthef{;l-
ow light goes on. I am y. I am currently president of the
International Society for mnol and l!:ducal:ion.p

I am a veteran of 16 years in the classroom, and am a teacher-
educator at California State University, San Marcos. My testimony
is in for the record, so I am going to edit it considerably, considei-
ing what you have just heard this morning.

at I am going to start with is to give you a sense of the power
of the technology, and wliy teachers n it, and what does not
exist there, and 1 am just goin to tell you a story.

The story is of my daughter Melissa, who, at age 9, was studying
space, astronomy. Each child in her classroom was given a topic,
and she selected space food.
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She came home and she said: “I looked up in the encyclopedia
in school, and it said, ‘Astronauts eat freeze-dried food.’” Encyclo-
pedia No. 2: “Freeze-dried food is what astronrauts eat.”

She went to the library, everything on astronauts and food had
been checked out.

So she came home and she said: “Do you think there is anything
on that computer that has anything to do with freeze-dried food,
or astronauts, or anything?”

So we logged on to a resource called NASA Space Link. It is
menu-driven. I just let her go.

She went into the menus and she looked, and she perused, and
she said: “Oh. Bianca can use this. Oh. Oh. Oh.”

She was very excited. She found some information that she need-
ed, but she was not quite satisfied. It was now 9 o’clock at night,
on a Thursday night. _

She said: “1 have to 7et off. I have to get off.”

So she went to the log off, and it said: “Do you have any ques-
tions for NASA?"

A light went on in her head, and she said: “I can type in the rest
of my questions.”

So she typed in the rest of her questions.

" And the lower spot said: “You will receive an answer in 24 to 48
ours.”

So the next morning, 6 a.m., the child who does not get up in
the morning, is up at 6 a.m. She watched me log on. She logged
on herself.

I got into the room where the computer was. She had a response
from whoever monitors NASA Space Link, who guided her through
the menus to some places where she could find some information
on space food, how it was manufactured, and dietary needs of as-
tronauts. .

She printed it out. She also found some information on a local
resource who manufactures the space food. Some 12 pages later,
she had this little packet of information, plus information she had
downloaded for her friends at schooi.

She went to school, gave the information to a teacher who does
not have a telephone in her classroom. So therein is what we are
dealing with in education, a situation where in many cases the
home has more technology than the school itself.

And you experienced yourself, the kind of thing where you got
en ie in what you were participating in this morning, you were
a little less reticent to listen to what was going on out here, and
lot more interested in what was going on on the screen.

This is, in fact, what ha&pens to kids, the excitement for learn-
ing, the ability to peruse different kinds of resources. This is the
kind of information technol¢gy we want to make available to our
students.

One of the other hats I wear as part of the Star Schools Project,
the team’s project out of Los Angeles County Office of Education—
I did not make it.

Senator COCHRAN. That is all right.

Dr. KELLY. The team’s project is a distance-learning project that
puts a teacher on the air, live, teaching mathematics.
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That particular project has also created a high level of excite-
ment with kids, and an increase in math scores with schools that
are participating in the team'’s irl%iect

I want to leave you with a kind of a joke that we use in edu-
cation, We used to say in telecommunications that teachers will
learn how to use telecommunications when they have to download
tltiaeér paycheck. Well, we are far beyond the download-the-paycheck
stage.

PREPARED STATEMENT

Our concern now is: Will we have children who are techno-
logically literate to keep our Natiou economically viable so we have
a paycheck to download?

nator COCHRAN. Very good. Thank you very much for your in-
teresting and excellent statement.
- [The statement follows:]
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STATEMENT OF MARGARET KELLY

Mr. Chairman and Members of the Subcommittee. thank vou for
the opportunity to contribute to vour examination of the appropriate
federal role in funding the integration of technology into educational
opportunities for K-12 students.

I am Peggy Kelly. president of the International Society for
Technology in Education. based in Eugene. Oregon. ISTE a professional
association of individuals and state level affiliate organizations
representing in excess of 45,000 educators interested in appropriate uses
of technology in the teaching/learning process. I also come to you as
an educator with 16 years experience in classroom teaching from
kindergarten to the 8th grade level, and as a teacher educator from
California State University San Marcos campus located in northern San
Diego County. Iam a full professor teaching mathematics methods and
educational computing to preservice teachers in collaboration with 4
public schools. And I come to you also as a very concerned parent.

On behalf of the children and educators I compliment you on your
strong support for educational technology and your realistic view that a
national investment in technology is not only an investment in our
personal and educational future but also an investment in the econoric
viability of our nation.

As educators involved in using technologies to support local. state
and national school reform efforts. we are concerned that the federal
government continue to provide national leadership and maintain a role
in supporting educational technology research and development,
technology training for teachers. and effective projects that demonstrate
applications of technology to improve teaching and learning.

Does technology have educational benefits?

Here is an actual situation that might help you understand the

impact of your support for technolcgy at the federal level and the

educational benefits from a perspective of a learner.

a
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My daughter’s third grade class was studying astronomy and
space travel. Each student selected a topic they wanted to study
in depth for an independent assignment. Melissa selected ‘space
food.” The only problem was that the encyclopedias in the school
library each had one sentence of information -- “Astronauts eat
freeze dried food.” She was distraught that there was no
additional current information available in the public library that
wasn't already checked out by someone else. She asked me if there
was any information on my computer on space food. Icoached her
onto NASA Spacelink were she explored through the menus looking
for information. She found several tidbits of information but was
not satisfled. When logging off of Spacelink. there is a question
posed. "Do you have any questions of NASA?* Wherein, Melissa
typed her unanswered questions. This was at 9 PMon a
Wednesday night,

Melissa logged back on at 6:30 AM just to see if there has
been any response. She was shocked to find a nice set of leading
questions from the system monitor coaching her back into
Spacelink to find additional information. She discovered a the
name of a local company that manufactured some of the freeze

- dried food for the space programs, complete with address and
phone number. Sporting printout. Melissa took the information
to school to share.... where the teacher doesn't even have a phone
line in her classroom.

Technology provided the motivation. the active learning
environment. and the opportunity for access to specific current
information, regart_iless of race. gender. national original. or disability.
Information resources such as NASA's Spacelink are not possible without
leadership at the federal level.

What is the effect of technology on the schooling and leaming? Is
it changing the learning environment and increasing opportunities for
critical thinking? Well. of course. This story underscores the reform
that is taking place in the school environment, albeit much after the
business world. Students need to become critical users of information
resources. As you know, it is no longer acceptable to merely regurgitate
facts. Students. all citizens, must be able to have access to information
and critically select information that solves problems.

Investment in Innovation - Cost Effectiveness

To quote from the Request for Proposals for the National

Technology Challenge Grant Program:

L oa
N
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“The potential for creating a new generation of interactive
leaming environments grows out of advances in technology and
telecommunications that have given us dramatic new ways to
communicate complex ideas. We leam more when we are actively
solving challenging problems and testing our skills in meaningful
contexts, rather than through passive listening or watching in the
abstract. In these new learning environments the teacher becomes
a leader in the community of active learners that includes
students. parents, other educators, and a broad spectrum of
information resources. It is possible for learners of all ages to

- connect with these new learning communities in their schools.
homes, or workplaces at any hour of the day. In these virtual
learning communities, the extent of learning and the effectiveness
of teaching need no longer be limited by the amount of time in the

- classroom or the resources of a particular school.

"As catalysts for change, challenge grants supports
communities of educators, parents, industry partners, and others
who are working to transform their factory era schools into
information age learning centers. Challenge grants will support
the development and innovative use of technology and new
learning content in specific communities..."

The notion of the National Technology Challenge Grants. the
creation of models for examination and celebration. is a cost effective
way for state level decision-makers to examine possibilities and make
wise decisions on how to plan effectively to meet state and local needs.
Each state, each municipality. should not utilize tax dollars to
investigate a variety of models for effective use of technology. The
redundancy is what we are all trying to eliminate. We can all learn from
the implementation of good ideas... hoth in terms of what worked as well
as analysis of what didn't work. This saves time and do:ars in planning
and impiementation.

Teachers don't have time to do these things alone. Districts don't

v have resources to engage an experimentation that duplicates what
another group is doing. The federal role is to tacilitate collaboration and
pianning.
Facilitating Planning and Funding

As the forerunners of the use of technology in education.
Californians have learned. often the hard way, about the appropriate
planning for educational technology. There is ample data available

through the California Department of Education, Far West Labs, and
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articles in ISTE's Computing Teacher to attest to the positive affects of
appropriately planning for the implementation of technology.

The coordination of state level plans, the facilitation of states
working with one another to avoid duplication of efforts (and errors).
synergism of ideas. and appropriate use of taxpayer dollars is consistent
with effective planning strategies. It is clearly the role of the federal
government to effect that coordination and sharing among the states.

The critical components needing support are:

1.  The creation of a national plan which represents the
consensus among the stakeholders in educational
technology --- thereby providing a direction for the creative
energy in the fleld; and

2. The completion of a study of exploring funding alternatives
for the support of the technology infrastructure.

It is obvious that federal government is the only entity able to do a

credible. objective job of facilitating these efforts.
Are national projects cffective? TEAMS

Another hat 1 wear is working with the Star Schools project out of
Los Angles County Office of Education. It is commonly known as the
TEAMS project, a distance learning project that impacts well over
100.000 students nation-wide. TEAMS is an example of where federal
funding has nation-wide impact on students and teachers and is a cost
effective use of the technology as a teaching tool. This example of a
federally funded project does not use the boring TV talking head but
takes advantage of live interactive telecasts coupled with
telecommunications, telephone. and fax to create a hemispheric
classroom in mathematics and science. What we have learned is that
the use of the technology not only has increased academic performance
but has also increased student motivation. improved attendance.
confidence in leamlng.'ax{d played a large role in the professional

development of teachers who otherwise may not have had access to
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consistent modeling and coaching. We all talk about educational
reform. This is a project that is implementing reform at the classroom
level....with kids....where it counts....all across America.

Technology Guidelines, Assistance, and Training

Technology Guidelines - As an extension of the necessity for
planning. it is also appropriate for the federal government to encourage
and support the development of a set of standards or guidelines for what
student should know and be able to do with technology. what
constitutes appropriate uses of technology. necessary levels of support
(in the broadest definition of the term) to enhance the implementation of
integrating technology as a tool for teaching and learning throughout the
curriculum.

ISTE has played a critical role in the development of technology
standards used in the NCATE accreditation process for Colleges of
Education. ISTE has begun the work on identifying guidelines for
students’ use technology.

Technology Assistance - From a teacher perspective. the
establishment of regional support centers is an appropriate federal role.
Teachers. parents. the collective educational community need the
availability of technical assistance both for the dissemination of
appropriate practice and a place to answer questions of "how can I...."
Support services on a regional level have aiready been established as a
cost effective model of providing high quality service.

Teacher Training - The Eisenhower program has been an
exceptionally effective program in mathematics and science [ have been
involved in Eisenhower funded programs both as a participant and a
project director at the state level. As a teacher. I urge your continued
support for Eisenhower funds for use of training opportunities that
utilize technology in the context of teaching and learning. We will never
know all there is to know about technology. teaching and learning. But
we do need to know what is the best thinking of the time and how to
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effectively use the most effective learning tools. And like every citizen.
teachers need to continuously have the opportunity to be learners.
Conclusion

We used to joke that people would learn how to use
telecommunications when they had to download their paycheck. That is
no longer the case. Educators are clamoring for telecommunications.
among other technologies. as a way to provide interactive information
resources for their students that make learning meaningful and alive.
Over time. from an economic perspective we have gained the ability to
download our paychecks. The real question is whether or not the federal
government will continue to take a proactive stance in supporting the
development of a technologically rich environment so our students can

maintain the competitive edge for our nation so that we have a paycheck
to download.

STATEMENT OF JEANNE HAYES, PRESIDENT, QUALITY EDUCATION
DATA, DENVER, CO

Senator COCHRAN. Dr. Jeanne Hayes, you may proceed.

Dr. HAYES. Thank you, Senator Cochran, Senator Jeffords, and
the rest of the subcommittee.

I am ver{ honored to be here today to present some of the actual
facts and the numbers that were asked for earlier that may reflect
some of the information that will help us make some decisions.

I know earlier, Senator Jeffords said, how can we start, if, in
fact, we have such an overwhelming need, and numbers of $15 bil-
lion as an investment are discussed, how can we start in a time
of budget cuts and of an attempt to restore ourselves of the frugal-
ity for which we are famous.

Here are some of the possible answers. If we start with the ques-
tions of equity themselves, it may seem evident to those who are
not involved with education that students of lower income would be
less likely to have access to computers.

But those in this room know, in fact, that chapter 1 and other
funding from Federal, State, and local sources has been used to a
freat egree to purchase technology. So it is not with pleasure that

inform you today that in the current school year, if one were to
look at students per computer, we have good news and bad news.

The good news is, first of all, since 1983, 1984, when we began
tracking this, at that time, the number of students per computer
was 125 to 1. If you want to imagine all of the peogle in this room
all clustered around one computer, you are probably close to the
situation in 1983.

If we look at today, on the other hand, we are looking at fewer
than 12 students per computer, a huge leap in 12 years. On the
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other hand, imagine yourself with 11 others in this room working
daily at your instruction. It is still not satisfactory.
Linda Roberts and others in this room have suggested a nunber
around five, having some instructional value of uddying, but we
are still not there, and that is, I am sure, the investment to which
Senator Jeffords referred.
If we go on and look at the differences, however, we now know
we have a benchmark, that this year there are 12 students per
computer. But if we look at three pieces, we will see that that is
not the case for all segments of our society.
In the first place, the student who is in a school where there is
. a higher percentage of chapter 1 students, that is students who
guahfy for compensatory education, because of low income in his
amily, is more likely to be in a school that has 14 students per
computer, or two points above the average. That is the first step.
- e then look also at students of color, and determine the typical
array of computers in that school, and we will find that it is even
worse. Again, it is 14 to 1 in a school with a high percentage of
multicultural students.
And third, in the fastest growing segment of our population, that
is, Hispanic students, have even less access. There it is 17 students
to 1, and that is, again, almost half again as much as in the aver-
age classroom. Those numbers are not encouraging in terms of is-
sues of equity in access, which we are all discussing today.
There are some ways, however, that we could make some real
steps. We looked into the data base of schools in this country and
said, where are the worst cases.
And we said, those are beyond the scope of this committee, and
of the issues that we can address today, but perhaps we can look
at the districts that have what we call greatest need.
Out of the 16,000 school districts in the United States, about
1,000, which represents about 10 percent of all students and
schools, have twice the national average of number of students per
computer.
Rather than 12 students per computer, these are districts that
have 23 or more students per comguter. We are back to clustering
around the table again, in terms of how much access they can get.
If we accept the fact that these are the districts that have the
greatest need, we know that a mmtﬁilxter is not the answer to all
our technologies. Certainly, the Mathline is showing us many tele-
communications and other aspects.
- But if we want to look at a simple measure from which many

other technologies continue, it is, in fact, that computer that is the
foundation. It may be old. Several people here have mentioned an-
titkg,ated equipment.

e also can look at that in terms of the age of the equipment,
but right now we are just saying the sheer numbers. Let us look
at those districts that have a 28-to-1 student to computer ratio.

If we were to invest in those districts, we could say that a com-
puter costs $2,000 apiece, and we could say that with an invest-
ment, we would find that, surprisingly enough, the States that
have the greatest need—if we simply took the number of computers
needed to meet the national average in these 1,000 districts, we
would go on and say the State that has the greatest need is not
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in Mississippi, it is not in Vermont, it is, in fact, in California, of
the national investment that we would need to address these dis-
tricts, 26 percent of that investment is in the State of California.

If we ke'Ft going, we would say that the next two States are Illi-
nois and Tennessee, not the States that would come to mind as
those needing technology.

What we are looking at truly is the case of rural students, inner-
city students, districts in perhaps affluent or less affluent commu-
nities, but across this country. Continuing on, we are looking at
adding Ohio and Pennsylvania. We are looking at Louisiana and
Massachusetts.

Continuing on, we have now gotten to agproximately 50 percent
of the national investment, 64 ﬁercent, I believe. We continue on
to another six States that have the next substantial grouping.

I believe that is including Connecticut, New Jersey, and perhaps
five other States that are shown in my testimony. Those are the
critical issues. We have another 22 States that have a relative in-
volvement here.

PREPARED STATEMENT

In 43 States there are cases where we have that lack of access
to technology, and that is a small proposal that I would suggest for
your consideration. Thank you.

Senator COCHRAN. Thank you for that very interesting presen-
tation, Dr. Hayes.

[The statement follows:]
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STATEMENT OF JEANNE A. HAYES

Quality Education Data, Inc.'

Executive Summary
3 All students do not have equal access to technology in U.S. public schools.
. All US. public schools: 12:1
. Schools with high perventage of Chapter 1 students: 14: 1
L
. Schools with high percentage of Hispanic students: 17:1
. Schools with “grcatest technology need™: 23: 1 or higher
L

Schools with the “greatest technology need” range from rural schools to small-town

America to large metropolitan arcas.

Schnols with “greatest technology need” are found in 43 of the 50 states.

. Schools with the “greatest technology need” arc in Califoria, Tennessee, lilinois, Penn-
sylvania, Ohio, Texas, Louisiana and New Jersey, accounting for 64% of the total com-
puters needed to bring “greatest technology need” districts up to the national average.

. An investment of slightly more than $400 million would bring the bottom 10% of

districts and theiz students up to the national average of students per computer.

! Quality Education Data is an education research finn located in Denver, Colorado, and a
division cf Peterson’s. Princeton, New Jersey. The QED National Education Database is a dy-
namic repository for information about U.S. and Canadian schools, including enrollment, tech-
nology, student and community characteristics. For the past 14 years, the database has included
cugrent-year annual data for the vniverse of 15,000 school distrzts and 84,000 public schools, as
well s findings from sample surveys for the past seven years of large and medium districts for
trend-sctting districts.
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Equality and Technology

The goal of equality has long been an issue in
American cducation. As a nation, we have
looked at “separate but equal” systems and
decided they were, indced. not equal. Today,
as our society increasingly becomes depen-
dent on technology--even most entry-level
jobs require some basic knowledge of com-
puters--the equality debate now centers on
access to educational technologies.

Do all public school students have equal ac-
cess to cducational technologies? To answer
this question, we must first look at the edu-
cational techno.ogies available to the average
student.

Educational Technologies--
The National Perspective

Overall student access to personal computers
has improved dramatically during the past {2
ycars. During the 1983-84 school year, when
the first such data were collected, the nation-
wide average was 125 students for each
computer. By 1988-89, this ratio had im-
proved tlo 22:1 Today. the national average
is 12:1.

Students per Computer

12:¥ear Trend
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Whilc conputers are the foundation for stu-
dent use of inultimedia and other techno-
logies, a look at the growth of new tech-
nologies also gives us a nationa! perspective
against which to compare.

Cable television is by far the most common
educational technology available to students.
During the 1992-93 school year, 60% of all
public school districts and 58% of all schoo!
buildings were wired for cable. By 1994-95,
these figures had increased to 67% and 73%
n::spcctivc:ly.Z

Not all schools are located in communities
that have cable television outlets. This is of-
ten the case in rural districts. In these in-
stances, satellite dishes are often installed to
allow schools access to in-service training
broadcasts for teachers and administrators,
and for-credit forcign language, science,
mathematics and other courses for students.
The percentage of satellite-owning districts
incteased from 33% in 1992-93 to 38% in
1994-25. At the school level, satellite dish
ownersliip increased from 11% to 16%, with
satellite dishes more often Jocated at high
schools than at elementary schools.

New Technology Growth

Public school districts arc also increasingly
connecting their personal computers in local
area nctworks (LANs).’ In 1994.95, 49% of
districts reported owning LLAN connections,
up from 35% in 1992-93. At the building
level, the number of LAN-owning schools
increased from 14% in 1992-93 t0 27% in
1994-95.
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Modem owncrship saw similar increases over
the three-year period. growing from 3¢% in
1992-93 to 45% in 1994-95 at the district
level, 4:md from 22% to 33% at the school
level.

New Technologies
3-Your Owirct Tronds
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CD-ROM was the fastest growing educa-
tional technology during the three-year

" period, starting out at 19% at the district-

level in 1992-93, and growing to $2% in
1994-95, an astounding 273% growth rate.
At the individual building level, the number *
of CD-ROM-owning schools has grown from
13% to 37%, lagging behind overall district
ownership as CD-ROMs are placed more of-
ten in hi}h schools than in elementary
schools.

Ownership of videodisc players has also seen
strong growth in the past three years, from
18% to 31% at the district level, and from
14% 10 26% at the school level $

New Technologies
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Retative Wealth and Access to Educeational
Technologics

Access to computers is seriously affected by
the relative wealth of the school's student
population.

“Chapter 17 (recently re-named Title I) stu-
dents are those who qualify for compensatory
education funds because of tow family in-
come (below the poverty level). Schools
with 26% or more of the total student popu-

. lation qualified as Chapter 1-eligible are

labeled “low” wealth schools, while those
with 11-25% are “medium,” and schools with
10% or less are "high” wealth schools.’

If we look at access to personal computers
only by income levels, students in schools
with the lowest percentage of Chapter | stu-
dents (10% or fewer) have the best ratio of
students per computer at 11.7:1. Students at
medium-wealth schools (11-25% Chapter 1
qualifying students) still have high access to
computers at 11.9:1.
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As the pereentage of Chapter t-qualifying
students increases, however, individual stu-
dent aceess to personal computers declines
rapidly to 13.9:1 for schools with 26% or
more Chapter | qualil‘ying students, well be-
low the national average.

Poor Students Have Reduced Access
Corool Avei s Shuxdents par Comger
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As poverty levels increase, access to other
educational technologies decreases. While
73% of students in all schools have access to
cable television, the percentage of cable-
ready schools decreases as poverty levels
rise. Students in “low™ wealth schools (more
than 26% Chapter U-eligibic students) have
significantly less access at 66%."

School-level ownership of LANS also de-
creases as poverty increases, reaching just
20% in “low" wealth schools, compared to
the national average of 27%.

While 33% of ail public schools own
modems, only 27% of “low” wealth schools
reported modem ownership.

Nationwide, 37% of schools own CD-ROMs.
CD-ROM ownership drops to 25%. however,
among “low” wealth schools.”

School technology is funded by a varicty of
sources, including local, statc, and federal
funding. Chapter | is the largest federal
funding source with more than $8 billion dis-
bursed annuaily to schools that qualify.
Chapter 1 funding is intended to compensate
underprivileged children througt improved
instruction, and many schools usc Chapter 1
funding to purchase lcchnology." in fact,
almost one-third of ali software and hardware
used primarily for basic skills instruction in
schools was financed by Chapter 1 funds,
about $400 miilion during the 1993-94
school year.!  However, it appears that
Chapter 1 funding is not enough to bridge the
gap between rich and poor.

Ethnicity and Access to Educational
Technologies

How does ethnicity affect access to com-
puters? To answer this question, we have
combined ethnic composition information
about each school's student population with
QED's technology information.

Schools with 50% or more African-
American, Hispanic, Native American,
and/or Asian students have “high” multicul-
tural student populations. Schools with
“medium” ratings have 21-49% non-White
student populations. Schools with “low™
ratings have t-20% non-White student
populations. “No” multicuitural schools
have no non-White students.
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As with poor students, students in schools
with high pcreentages of multicultural stu-
dents havc less access 10 computers. This is

not surprising, because percentages of Chap- |

ter 1 students and percentages of multicul-
tural students are positively correlated in
public schools. However, the disparity be-
tween “high” and “low" multicultural per-
centages is greater than the dlsplnly between
“poor” and “rich” schools."®

In general, the more ethnically diverse a
school's population, the less access individual
students have to personal computers, While
the national average is one computer for
every 12 students, schools with low multicul-
tural ratings aversge 1:11.9. While the num-
ber of schools with an extremely high mul-
ticultural student pereentage is small, the
findings are still of concern. Student access
decreases as the ethnic mix of the school in-
creases. Schools with “high™ multicultural
ratings (those with 50% or more non-White
students) have the lowest of ratios at 1:13.9."¢

Students of Color Have Less Access
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Combining QI:D data with National Center
for Education Statistics data, we can also
track the number of students per computer by
specific cthnic group. For African-
Amcricans, the average number of computers

per student is below the national average at
1:13 in schools with 50% or more.African-
American students.'

African-American Students Have Less
Access
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Schools with high concentrations of Hispanic
students have even fewer computers, reach-
ing a low of une computer for every 17 stu-
dents among schools with 50% or more His-
panic students.'

. Hispanic Students Have Loast Access
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The ethnic make-up of a school's student
population also has a high impact on access
to other educational technologies.

Schools with “high™ multicuitural popula-
tions have less access to cable television
(68%) than the national average (73%)."”
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Satellite ownership reaches its highest levels
at 17% among schools with “low” multicul-
tural student populations, and is at its lowest
at 10% among schools with “high” multicul-
tural ratings.”

LAN ownership is highest among “low”
multicultural schools at 26%, and drops to
19% among “high” multicultural schools.?’

While 37% of all schools own CD-ROMs,
this percentage drops to 29% among
“medium” multicultural schools, and 26%
among schools with “high™ multicultural
ratings.2

For two technologies, Modem use and Inter-
active Videodisc, these equity issues arc not
as apparent and do not apply. This wouid be
great news for student access to online serv-
ices, except that the Intemnet is found by an-
other QED study to be more common in af-
fluent communities than in communities with
students below the poverty level.?

Limited Access Means Less Constructive
Learning

When computers were first introduced in our
schools, they were “clustered” in central
computer labs. Students took tums using the
equipment on a class by class basis. As new
computers were added, along with modems,
CD-ROM drives and videodisc players, the
technology began to spread into librarics and
other leamning centers, and the use of LANs
started to increase.

As the installed base continues to grow,
computers and other technologics are moving
into the classroom. Here studcnts learn first-
hand how a computer with a modem and a
telephonc connection can lead them to a
wealth of resources and information far be-
yond the school's walls, or enroll in distance
leaming courses via sateilite that would
otherwise not be available at their school.

While many of our children work in teams of
two or three on one computer to complete
class assignments, conduct research, and pre-
pare multimedia presentations of their
findings, students in schools with high con-
centrations of poverty-level students, or
schools with high percentages of multicul-
tural students, must limit the time students
spend using computers. As a rcsuit, these
students leave school less prepared than their
counterpatts at better equipped schools.

Studies by the Software Publishers Associa-
tion® and others have shown the effective-
ness of educationa! technologies in a variety
of curriculum areas, from math and science,
to vocational education and reading. And
regardless of academic level, educational
technologies have proven effective in pro-
grams ranging from special education to
gifted-and-talented.

1f our students are to perform well in an in-
creasingly knowledge-based society, tech-
nology equity is needed for all students, re-
gardless of income or ethnic background.

BEST COPY AVAILABLE
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Schools With The Greatest Need

The average district has one computer for
every 12 students. Those districts with one
computer for every 23 students should be
helped first. This group includes 1,179 dis-
tricts with more than 7,000 schools, and more
than four million students in 43 states, or
about 10% of all schools and 9% of all
students,

Included are schools of all types and sizes in
urban, suburban and rural areas, schools with
both “high” and “low” multicultural ratings,
and both rich and poor schools.

For example, a school district in the Rocky
Mountain region, located in the largest city in
a sparsely-populated state, has only one
computer for every 22 students, one of the
lowest ratios nationwide. Yet the district has
none of the usual technology-poor indicators.
The district has a low multicultural rating
with fewer than 9% non-White students (1%
African-American, 4% Hispanic, 5% Native
American, and 1% Asian). The high school
is a “medium” wealth school with 19% of the
students rated as Chapter 1-eligible, only
slightly higher than the national average of
15%. A school-business partnership has
been formed at the school.?

Another district with the greatest need, how-
ever, has schools with both high percentages
of poverty-lcvel students and high percent-
ages of multicultural students. A big-city
school district in the mid-Atlantic states has
only onc computer for cvery 28 students, onc
of the worst ratios of any district in the
country. Not surprisingly, more than 80% of
the district's students arc African-American,

and 61% of the district’s students arc Chapter
1-eligible based on family incomes:**

Are We Willing to Invest in Quality Access
for Future Employment?

“Employers Vote No Confidence in Nation's
Schools” A February 20, 1995 article in the
New York Times cites a Census Bureau re-
port that employers doubt our schools® ability
to prepare students for the wotkplace.”” If
technology access and experience are part of
the answer to empowering our students for
future employability, then an investment in
schools with twice the national average num-
ber of students per computer is a small price
to pay.

Paraphrasing Shakespeare: to be equal or not
to be equal, that is the question. Clearly, we
have not been successful in achieving tech-
nology equity for all students. The districts
with ‘greatest need’ can be brought up to the
level of the U.S. average for a surprisingly
small investment, as shown on the attached
listing.
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Footnotes

QED’s Technology in Public Schools, 1994-95

Ibid.

With a local arca network (LAN), multiple computers are connected via
telecommunications devices in & single building or complex of buildings to

form a network of small geographic scope.

A muodem is a device that transiates digital computer signals into analog form, and
vicc versa, for transmission through a telecommunications medium such as a
telcphone line.

A Compact Disk/Rcad-only Memory (CD-ROM) is an optical disk system that holds far
more information than a standard computer floppy disk.

A videodisc holds more information than a CD-ROM, allowing for extensive use of video
segments. Some videodisc players have bar code readers, which enable users to move
quickly from one segment of the videodisc to another.

QED’s National Education Database includes data from the National Center for Educa
tion Statistics (NCES) which gathers this information from State Departments of Educa-
tion for all public schools.

QED National Education Database, Fall 1994

1bid. :

1bid.

Ibid.

1bid.

Education TURNKEY Systems, Inc., 1994

Ibid.

QED's Technology in Public Schools, 1994-95

QED National Education Database, Fall 1994

Ibid.

1bid.

QED's Technology in Public Schools, 1994-95

Ibid.

Ibid.

Ibid.

Ibid.

Software Publishers Association's Effectiveness of Technology Report, 1994

QED National Education Database, 1994-95 School Ycar

Ibid.

Census Burcau findings, New York Times. February 20. 1995
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Toward Defining the "Greatest Need for Eduéﬁtional Technology"

"Improving America's Schools” is the title and the major objective of Congress' new legislation
for elementary and secondary education in the United States. Several educational technology
programs are included in Title 11 . T this legislation, with $27 million appropriated for the new
competitive grant program, "National Challenge Grants for Technology in Education.”

When awarding these National Challenge Grants, the Secretary of Education is required to give

"first priority” to proposals from consortia that include at least one local education agency that
has a "...high number or percentage of disadvantaged students or the greatest need for educa-
tional teohnology

Potential consortia partners can easily locate local education agencies with “a high number or
percentage of disadvantaged students.” The definition of "disadvantaged” and lists of these
agencies are maintained in both Federal and State education offices. Lists of local education
agencies with "the greatest need for educational technology,” however, are not readily available
since these terms have not been previously defined as a basis for list creation.

A Definition--Greatest Need for Edueational Technology

This report assumes the "greatest need for educational technology” should be based on objective
criteria, such as the availability--or lack of availability—-of educational technology resources.
Therefore, schools with the "fewest educational technology resources” would have the "greatest
need for educational technology.” .

There are some education agencies with few resources and no "perceived need” to acquire more.
However, those spencies applying for Challenge Grants that have the "lowest” levels of resources
should be considered as those with the * grcatcst need.

Criterion for Defining Need o

The number of personal computers in schools has been closely monitored during the past decade
and most often reported as a ratio of the number of students per computer. Gencrally speaking.
schools with poor "students per computer” ratios also have limited access to other modern
lcaming technologies, such as telecommunications, cable in the classroom. and multimedia.
Therefore, the students per computer ratio is & good basic critcrion that can be used to identify
local cducation agencies that have the “greatest necd for educational technology.”

Students per Computer \

As depicted below, student access to personal computers has improved dramatically during the
past 12 years. During the 1983-84 school year, when the first such data were collected. the
nationwide average was 125 students per computer (125:1). By 1988-89, this ratio had improved
to 22:1. Toduy, the national average is 12:1.

Students per Computer

12-Yeoor Trend
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Unfortunately, not all students have equal access to personal computers. 1f we look at all U.S.
public school districts by the numbers of students per computer, we can clearly identify those
schools that have the fewest resourees per student and, therefore, those with the "greatest need
for educational technology.” The educational agencies with the "greatest necd” are defined in this
report as those with more than twice the national average of 11.8 students per computer (11.8:1),
or those districts with ratios of 23:1 or greater.

U.S. Tota! for Stud and C

puters in K-12 Public Schools

Number of Students

Students per Computer Ratio [¥ [ Sty Schools | Computers | per Comp

Less than 51 Rauo W‘ 1,155,783 3.433 296,511 3.§i

5-12.4.1 Ratio N 6.745] 18,059,370, 36.256] 2.023.416) 8.9

12.5-23:1 Ratio 5.127| 20.093.580 35.355 1.216.740 16?5'|
"Greatest |
Need” 23:1 Ratio or Greater 1178 4,363,195 7,703 152,943 28.5

Total* 14.25‘ 43.671 .928[ 82.747 3.689.610 1.8

* Distrcts include only Local Educalion Agencies (LEAs) and do not include supervisory unions,

ink unils, of subdi Schools do not include 1,1414 schools in intermediate unils

QED National Lducation Databace. 1994.95 Regaming School Year

School Districts with the Greatest Need

Using the recommended definition of school districts with the "fewest” educational technology
resources, and the "students per computer” ratio as the suggested criterion, following is a list of
U.S. school districts that have the “greatest need for educational technology.” This list is
organized by Number of Students per Computer in descending order within state.

Greatest Need by State

The attached listing reveals the states of Califomia, Hlinois, Tennessee, Ohio. and Pennsylvania
have large numbers of students in districts in the “greatest need” category. This reflects the sur-
prising {inding that districts with the “greatest nced” are located in all but seven states and are at
about the national average both in percentage of Chapter 1 students and of Multicultural students.
These districts reflect students in schools suffering from “technology poverty.” a serious threat
for a nation whose workplace has alrcady made the paradigm shift to a technology environment.

Encl.: “Districts with Greatest Need for Instructional Computers by State™
State Summary of All Districts and “Districts with Greatest Need"”
State Summary of Investment Needed to Bring "Greatest Need' districts up to National
Average

Quality Education Data, Inc. (QED) is an education rescarch company providing information,
intelligence, and insight about America’s schools through its National Education Database, The
Denver-based firm is nationally recognized as the leader in tracking and interpreting educational
technology and data. Jeanne Hayes, President, is widely cited for her insights into the meaning
of this data for America's schools. The information provided here is derived from data contained
in the QED repont, Technology in Public Schools, 1994-95 and QED's annual census of public
school technology use. QED is a division of Peterson’s Guides in Princeton, New Jersey.

The Intemational Society for Technology in Education (ISTE) is a non-profit organization with
its main offices housed at the University of Oregon. ISTE provides an interactive forum for na-
tional and international dialog concemning the appropriate use of technology in education.
Dennis Bybee. Ph. 1)., heads ISTE’s national office in Alexandria. Virginia and is well-known
for his activities in the education community and efforts to improve the quality of technology in
K-12 education. He eonceived of this report as a useful tool to continue this mission,
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Crane Elem School District 13
Santa Cruz Vatiey H S Dist 840
IMohave Vatiey Elem Sch Dist 16 |
\Moh:wk Valley Schoot Dist 17
‘Fowler School Distrct 45

1saac Elem School District 5 !
Stanfield School District 24 !
Osborn Schoot District 8

Duncan Unified School Dist 2 :
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CA [Buena Vista Elem Sch Disteict
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CA {Santa M« Momca -Mahbu Un Dist
CA on High Sch Dist” ~
CA jLamont Schoot Distrct

CA leenyessa Union Eiem Sch Dm
CA ISemitropic Elem School Dist™

CA [Ceniinela Valiey Un H § Dist
CA*Calexicot Unif School District”

CA Rincon Vallev Union Elem Dist
CA |Newa'k Umﬁed School Distrct
CA 'Alta Loma School District
CA iMother Lode Un Etem Sch Dist
CA ‘Wesi Covina Unif Schoot Dist
CA iLa Mesa-Spring Valiey Sch Dist
CA 1Oxnard Elem School District

CA Ophlr Etemn School Distnct

CA Mofongo Uni Schoot District
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CA Woodville Elementary Sch Dist
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CA [Salinas City Elem Sch District 215 13; 4428 s4% 5.494| 67%
CA |Sequoia Union Elem Schoot Dist 10 ° 1 185 45% 17] 31%
CA [Waterford Elementary Sch Dist 35 2| 721| 55% 406| 31%
CA [Magnokia Elem School District ! 148 8i 3.040] 55% 3.040{ 55%
CA |Pervyn Elem School District 9 1} 34 16% 40 12%
CA |Mariposa Co Unif School Dist 73 12 540 20% 27 1%
CA |Vineland School District 20 2, 632 81%| T 61| 91%
CA [San Marcos Unif Sch Distrct 280 10: 4157 4i% 4,05/ do%
CA Paramount Unif School District 385 15, sa43| 3R] 12371 s9%
CA [Pond Union School District s 1 124| _ 68%] 35} 47%
'CA [Rosemead Schoot District 85 5 1,895 62%| " 2.689f #7%
CA {Kingsbiirg Jt Un Elem Sch Dist_ sil 4 69| 38% 843[ 46%
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CA |L& Grand Un Elem Schoot Dist 13 a8 TER% T ey
CA {Menio Park City Elem Sch Gist TTA T A 65| 4% 340
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CAiLammersvile Elem Schoot Orst 9 1
CA :Paimdale Elem School District 556 18
CA . Nalomas Unified School Drst 92 §
CA -Lassen Union High School Drst 035 2
CA Riverdale Jt Union Elem Drst 2% 2
CA 'Madera Unified School Dist . 480 20
CA ‘8onita Unif Schoot Distrct 3120 9s1s 315 13
CA 'King City Joint Un H S Dist 310 1.335 43 2
CA Lods Unified Schoot Distrct 310 253261 817 38
CA Duarte Unified Schoot District 306 a.4g9i 147 8.
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Dats, inc
i i i
D oNe Y Multicuiturat
Rtudenis Compuisrs: Schoole! Students | Pct,
i 2 o] o%
3 70| 4%
" %
; 2: 0%
| 6 %
6
60
4
pe
5
>
2
Ta
p
4
0
A

LA iJefierson Davis Parish Diatl 22
LA |East Felciena Parish Sch Dist el
LA (Assumphon Parish School Dist 179
LA |East Beton Rouge Parish Dist 2,200

LA TWinn Parish School Disirict
LA [Caidweli Parish School Dist

LA iavoyelles Pacieh Schoot Diet " 281;
LA :St Helena Parish Schoot O 70)
Bogeluse Ci 1451
754

308:

5.837}

‘.

”®,

8.

7

MA Shuixridge School District 19;
MA Taolasqua Reg High School Dist %

MA Mohawk Trad Reg H S District  +
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Districts with ° Need for ional T 9"
By State
Prepared by Quakty ion Data, Inc.

Students 1 ] ] :
per | No. | No. No.'| | Titled Multicuktural *
ST District Name Computar| Students | Schoois| Sfudents | Pet. Mlm
‘ MA Adams-Cheshwe School District 237 1,994 8 4 160] 8% . 0i 0%
| MAiSherbom School Distfici  ~ 237 450 19 1. 23 ‘s% 23 5%
| MA'Randoiph School Disirict 236 39000 165 8 313 a% 1131 29%
MAMendon-Uplon Reg. Sch District 235 1,204 55 4 91| 1% 26 - 2%
MA.Brimfield Schoo! Distict 235 3852, 15 1 49) 14% 4 1%
MAiNorth Adams Public School Dist 234 2,106} 20, 5 38| 17% 105, 5%
MA.Gardner School District 234 2,762 119 6 334 13% 167, 6%
MAIReading School Distict 233] 3606, 158 7 147) 4% 147} 4%
MA'Wales School Disirict 2332 209 I 13| 8% 6 3%
MAIOid Rochester Reg. School Dist 232 9501 9 2 86 9% 67 7%
MA:Auburn School o 23] 2308 100]_ " 8 T @ TR G L)
MA Total N ST om 323- | os8s8) T 348 20383 T 26430] ]

ME* MonheganPItSdml ct o B o _.. 1. 0 L0

ME Vassalboro School District 914 457 H] 1 78 0

MEPrinceton School Depariment 723 217 3] 33 0}

MEEast Milinocket Sch Distict 59.7 sa7fi" 10 T 72 1 )

ME Sabatius Schoot D at_ s57] 587 10 - ol
ME!Bath School Distriet 4421 2212 50 6 68|
ME Medway School District 430! 344 8 2] 0
ME-Machias School District ~~ 344; 619l o8| AT &%) )

ME Fayette SchoolDistict """ T340 " W0l T Bj T[T o] 0% 168

ME [Hancock School District 308 26 8 1 a2 1% 3

ME ‘Poland Schooi District 1. 299 597 20 1 48]  8%| 9

ME Jonesboro School District A 83 3 1 T3 3% 0]

MEI fiekd School O _2a1s| 550 0/ 2 72| 13% o]
iCmSchooIDcsmct 106 . _.263] ' 576 60 3 290] 9% [y

ME Schoot Admin District 17 262|333 TTUUAB0[ [ 6Be|_ wr%| 39|

ME Winslow School District ~ ™ 248 T vam| s 3 115] 8%, 0

ME|School Adrin DiSets7 | 23| T 327 T T[T TS | T TR

ME China School Distict —~~ ™7|" " " 2432 "7 B[ T U8 3|7 03| 17% el

ME iSchoot Admin Orstiict 75 240|777 33 0 o) 7 33| _10% 34

MEiManchester Schooi Distict ™ | 238 2% 10 "~ 1 o To%| T 2%

MEReadiieid School District__ R I~ R ) A | A < - {1

ME 'Schoot Admin D - 232 248 T 107 T 208 2% 8

ME"W k School Depadiment 231 2,797 121 K 338 12% 28

ME"Oak Hifl Cons School DRT$15 230 " 460 0] 97| “2i% -

ME Total 27.058 996 68 3699 859

MI Oneida Twp Schoot District 3 7 0 B 4l 24%| 0

MI Taylor Schoot District 503 12274 244 23 3191 26% 1227

MI -Beecher Comm Schoof District 486 3450 7 9 3278) 95% 2.588] 75%

MI Lapeer Community Schoot Dist 464 77400 167 16 1317 17% 232; 3%

M1 Inkster Pubhc School District 411 2,7%! 68 5 1510, 54% 2.712| 97%

MI Mapie Vatiey School District 3r 1,640¢ 50 4 312 19% 16! 1%

Mt Dryden C y Schoot Dist 32.71 720 22 2 65| 9% 7 1%

1 CS ~
O 4o 0
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Districts with “Greatest Need for Educational Technology™

By State
Propared by Quality € Daa, Inc
‘ TSludents] T
| i per No. | No. | No.' Tite i
ST District Name jComputer) Students | nmnnuqm Students | Pet.
M1 {West Branch-Rose City Sch Dist ; 325 2923 %] 4 1111, 38% 2%
Mi |Three Rivers School District 320] 3.200f 100 8, 832| 26% 448} 4%
Mi {Berkley School District ! 318 2415 139 8 397, 9% 177] 4%
M! |Brandon Schoot District s 3081 98 6 181 6% 0| 1%
M! [Safine Area School District 308, 3950 129 5 19 3% 19 3%
> M1 |Atisnta Comm Schoo District 300 570 19 2, 353
Mt [Clawson City Schoot Distact 9 ' 4 89
MI jWestwood Comm School Distnct 4. 981
M1 |Beiding Ares School District ] 651
NI [Mid-Peniasula School Distict 1, 213
- Mi |Pottervile School District 2, 242|
Mi [Manistee Area Public Schools 7 90
] "lkﬂapldqs_dwdo'sml 5 231
MI'{Munising Fublic Sch Distict 3 136, 12%
tramck Pubkic Schoot Dist | si 1630
Mt Tnc_gqc_\_tléreaSchoole 4 306
Mi |Forest Pack Schoot District 2, 63
M |Napoleon Comim Schoo District 4, 209)
Mi Reaths-Puffer School District 9, 417
Mi Crawtord Ausabie Schooi Diat _ | 4 878
I"|Ferndale Public School D e 1] 1.383|_ 30%
B 123 838
8 2%
- 1 50
1 32
Mi_|ifilon ity Comm School Dist 4 397|309
Mi {8ath Comeunity Schiool Distnct 3 18]
M1 {Oxtord Commiunfty Schools 6 240
Wi |Grant Bublic School Oistrict 4 645" 3
Mi [Ravenna Public Schoot Oistrict | 4, 327| " :
M1 [Colon Comm School Distict | 3 170 [16%) 1] %)
M |Fiat Rock Comm Schiodl District 4; 445 29% . 46] 3%
MI [Dewitt Public School District_ s} 120 6% 60| " 3%
Mi [Michigan Center Pub Sch Dist - ) 4, 264 22% 24| 2%
M1 |Byron Area School District 23.0 50 3 161] 14% 12) 1%
Ml Totat : 34431 224 24753 P 14,040
MN|St James School District 840 1 37 42 3 120] 9%} 107} 8%
MN(St Michael-Albertvitle S D 885 | 315, 60! 4, 132 7%j 19 1%
MN|Red Lake School Distnct 38 - 253, 1,264 50 4. 657| 52% 1,251| 99%
MN:Annandale School District 876 | 252 1841 73! 3 205) 16%I 2%
MNISt Cloud Schoal District 742 246! 14161 576; 18 2,266| 16%, 708] 5%
MN{Perham School District 549 48 1475 60, 3 428] 29%: 30| 2%
MNIMilaca Schoo! District 912 238 1663 70, 3 3330 20%, 50; 3%
MNISauk Rapids School District 47 2371 3.087 130; s 370, _12% Ol 0%|
-
.
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By Stale
Prepared by Quality Educaiion Dele, inc.

sT District Name

MN1Big Lake School District 727

LUENLURUEIE)

o Ml R al ajorl i

i8] Ml 50
A 0813 209 1
'4'2._'6" 880 20
402 ""e83 17
R 59;4 3450 %
MOCamdenk SO DRIRT | 38t T3S T el 7
MOIMark Twain School DRWicI R 389| 78 2 1
MO!Dakes County School Dist 1 _ 374 2242 _-”{__ 5
MOIDe Solo Schoot Dt 73 | 367]  "3.305| " 90 4
MO Cole Counly Schook Dist R 5 353 80 :gl 2
MO|Maryville R 2 School District | 349 1,743 50 4
MOjGainesvile School Disirict RS 2
MO:North Pemiscot School Dist R 1 2
MO Saini Cisr School DBIR 13 4
3
-
Tar
y - -— e ot m——— 2
MO:Lamar School Ditict R 1™~ T4
MO'Scott Codty School Dist R 2 T2
140’ Cameron School Disinct R 1_ T a
MO Ciever School District RS~ T2 ﬁ 5% 6. 0%
MO Griman City Schools i} TaT 68| 3ow| o} "%
MO CarroMton School District R 7 T4 262 20% 39] 3%
MO Northwest School District R 1 10 1114] 15% 74l 1%
MO Purdy School District R 2 2 207] 39% 1| 2%
MO Kirbyvile School District R 6 . 1 51p 23% o o%
MO East Newton School District R6 50 3 308 29% 14 %
MO Maries Co. School District R 2 30 3 139 17% 0| 0%
MO Doniphan School District 1 69 4 583 31% 0l o%
MO Pieasant Hill School Dist R 3 56 3 183 1% 0| 0%
MO Ava Schoo! District R 1 60 3 400| 25% 0| 0%
MO Skyine School District R 2 6) 1 50| 31% ol 0%

. BEST COPY AVAILABLE
o + 6 G
ERIC

Aruitoxt provided by Eic:




157

ooy
. ! : .
; i Tite 1 Muliculturai |
ST Students | Pet. Bsl.
2 200{ 30% I %
3 . el %] s 2%
2 64] 12%] 0] 0%
1, 32| 14% o] 0%
g ' 3 2%
. 1 9] _0%
2l 3%
2 0%
1 %
B o%
- R ) I 0%
2 0%
3 %
J‘ 4 2%
2 %
L 0%
MO!lBetion School Distict 124_ A &%)
Molnewwg_ School Distict K2~ . | z 5 ) T2 %
MO, Huriey School DRIRCtR 1~ H 2 - %
MO Totai 86
MS]Sta 9 59%,
M5 - s 1815 5% 1,631 53%)
MS — 3T ars| 30m) 326] 12%
MS | 5| " 3406 " 83%| 3.518] 6%
MS [ 8] 1222 23% 1.701] 32%]
MS s ] 2810] 50%| 3561 61%|
M5 B _ 2348 o1 —273] 1%
MS|L 81 7 2375 %! 2051] 0%
MS 1 . 8
MS Wy
MS - &
MS A
MS|Wattha County School Dist s
MS|Choctaw County School District 5
MS|Amory Schoot District ! 5.
MS |t owndes County School District 10’
MS; Tate County School District ) 6i 1678) 55% 1556| 51%
MS [Marshal County School Dist | 6 2575] 6% 2,101] 62%
MS Prcayune School District i 9 1874 45% 1.166| 28%
MS 'Clay Cotinfy School District 2 a62] 84% 450 89%
MS; Tishomingo Co School Distnct 7 347 1% 126] 4%
MS ‘Peart Public School District ; 5 1,260 30% 882 21%
MS Total ’ 143 37,867 36,192
MT Paradise School Dislnct 8 1 36! 53% 4 6%

o i61
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Districts with gy
] .

t Title ! Multicultural
ST Diatrict Name Students | Pet. | Students Pt
MT|Auchard Creek Elem Sch Dist 27 10 3%} 5 15%
MT [Valley View School Disirict 35 o] 0% 5 1%
MT {KalispeNl School DisinctS 748| 16%] 233 5%
MT |Bynum School District 12 LR 3 6%
MT:Somers Schoat District 20 139] 26% 5 1%
MT|Havre Schoot District 16 A
MT|Ophic School District 72
MT Total

[NC |Edenton-Chowaen Comty Seh Disy

ND |Bowdon Schoot District 23
NO Totat
NE [Wheeler Central School Dist

NE Total

NE |Cokimbus Public Schooil st | _

NH | Litchfiekd Schoof District

NH [Strafford S School District
NH|Wakefieid School District_~__|

NH |Winchester School District
NH; Thomion School District

NH | Concord Schoot District
NH{Weare School District
NH 'Windham Schoot District
NH [Newport Schoot District
NH | Hatsborough-Deering Sch Dist
NH Mitton Schoot District
NH:Aubum Vilage School District
NH1Seabrook School District

o P
lovw wlw

-nN
a1 NI aat A

604

73T %)

- 1955! 23%
3501 41%
20,949,

i 686 ! 192 28%,
NH Pembroke Schoot District 541 2,057 38 185] 9%
NH Somersworth School District 47.6 1,808 38 253 14%:
NH Mascenic Reg School District 459 1.377: 30 1 165[ 12%,
NH Sunapee Schoot District 453 543: 12 l 43 8%
NH Reg School District 420 2,605: 62; 2811 1%
Al L
o BEST COPY AVAILABLE
A G “
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3 J %)
* ol 0%
‘ 3 a9 3%
‘ , s 71| 2%
Nwlnilammmv.mRogSchoolo-stl 320! 1,600 50 4 1760 1% “of 0%
R NH{Witon Schoot District 300 300 10 1 33 1% 3 1%
. 295: 943 32 1 66| 1% 9| _i%
290 29| i 1 7] 23%] 0| 0%
26 9o 38l 2 o 1 38l 3|
%01 R 3 5% o 0%
. 260] o] T 8| T i %
247 2029 &2 1 .
NH [New Boston School District 247
d School Orsirk 242}

. -
P HAD =

NJ Hamilton Township School Dist '+ _

NJ [Washinglon Twi Twp School District
wnship School Di Dtst

1 3!

[i ol
T

NJ | Biack Horse Pike Reg. Sch Dist
NJj {Gareid School District

NJ ,CIayton Schgot Dmnct

NJ iBekmawr Borough School Dist
NJ Wharton Borough School Dist
NJ iCenirat Regional School Dist
NJ ‘Westfieid School District

NJ 'Haledon School District

NJ _Highland Park Pubkc Sch Dist
NJ "Lindenwoid Boro School Dist
NJ Tabernacle Twp School District
NJ Lenape Reg High Sch District

DWW = DN RN W = MR = ”D NN NN

O
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Districts with *C Need for E Technology”
By State
Prepaced by Quaity Education Data, Inc.
3 Students i
- ) per i No. No. ' I Multiculturat
ST District Name Comoutsr, snnm | Schools| § Stuttents | Pot,
NJ ;Swedesboro-Wookwich Sch Dist 267 - 18 1 120] 25%
NJ 'Eik Township School District 267 4oo| 15 Kl 100; 25%
MJ [Clinton Towr: Schooi District %7 480 18 i u 7%
NJ :Dunelien School District 265 875 33 3 131, 15%
NJ -Lakewood Twp School District 264 427 161 6 23781 56%
NJ [iddie Township School Dist 262 2621 100 4 577) 22%|
NJ iKeyport School District %2 1,100 42 2
NJ i 8.0 4
2 __3
3
-
-
3
i
7
e
C3C

Q
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Distcts with Need for Ed Technology™
By State
Prep by Quadkty E Data, Inc
" Students I T
boper No. No. No. | Title | Mutticuttural
s1! District Name : Studants Schoolsi Studenta | Pet. | Studanta’| Pot
OH|Pant Vakey School District ) 366 1.243 34) 4 286| 23% 25| 2%
OH|Unon Local School Distrct ! 3.3 1,707 a7 6 4c4]  26% 17] 1%
Ot{Liberty-Benton School Distact 358 1.002 28 1 50 5% 40| 4%
OHHeath City Schooi Distnct . 347 1,250 36, 3, 88 7% 38| 3%
OH| Jackson-Miton Locat Sch Drst ¢ Hus 1,173 M 2 211) 18% o 0%
OH|Bnght Local School District i 345 897 % 3 233 26% 0 0%
OH|Norihessier Locai School Drst | 340 3.400 100 5! 136) 4% 68| 2%
OH|Liberty Un-Thurston Sch st 38 1352 40 3l 149 1% o 0%
OHlFwvionds Local School Ot 1 334( " 1987} 60} 4 199 Ti0%| 20| %
OH{Huber Heights City Schoos Dist i 317 8400 265 10 756 T 9% 1,008] 2%
UH|Caldwet Exempted Vig Sch Dist | 31 1,153 a2 323 28%| 0
OH{Newark City School Drstrict 310 8,559 276 17 )
OH {Waterioo Local Schoot District _ 319 i 3
OHi{Poland Local Schoot District 308 6
OH Wikmingion City School Dist 307 6
CHBethel Tale Locat Schooi Dist %6 3
ONPMExm!pthlgSch Dest 305 4
OH|Latwae Local Schoot Distrct 298 4
OH ! i 7
OH 1
OH)s 3
OH| 4
Gt "3
OH|G K
( 2
2
-3
4
8
= — Jrfptey - ) ' 12
OHlJames Garfeid Local Sch Dist i 3
OH|Cresiview Locat School Dist 73 2
OH|North Royskon Ctty Sch Dist 273 5
OH Southern Locsl School District 2.3 5 3¢ 3
OHiLakewood Locat Schooi Distrrct 267 2,400 80 5
OH{Celna City Schooi Drstrct 270 4185 157 6
OHIPerry Locat School Drstrict 268 5,090, 191 10
OH] Joheratown-Monrow Loc Sch Dist 68| 1353 T a7 4
OH! Unded Local School District 85 1,640 62 1
OH Warren City School District 6.4 7,537 286 16 3166 42% 3.015! 40%
OHiLexington Locat School Dist 21 2,924 12 5 175| 6%, 88) 3%
OtlHubbard Exempted Vig Sch Dist 21 2,400 ”2 3 432| 18%; 48| 2%
OH' Xerus Cty School Drstrct 259 5.700 220 10 10281 18%; 798 14%
OH’ Groveport M. Locat Dt 2591 5979 231. 10 478 8% 4781 8%
1 8 =
EN Q),
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Districts with "G Need for Educati Tech

gy
By State
Prepared by Quakty Education Dala, Inc.
, Students | - T ]
per ' No. Neo. No. 1 Title | . Multicultueal
SI DQistrict Name Computer! Students Sﬁhmhﬂndmh[?ct.!m Bot.
OH Southwest Licking Schoot Dist 258 3019 17 5 anl 7% 91| 3%
§ OH:Weathersfieid School District 256 1,151 45 T3 242 21% ‘58] 5%
| OH'Bloom-Carrol Local Scii Dist 255 1.660 65| "4l 100{ 6% 6] 0%
OH Saint Marys City Schooi Dist 25.2¢ 2,567 02" T 2871 10% 6 1%
OH:Hamillon Local School District | 250 2384 95 4 453 19% 143 6%
OH Wayno Trace School District | 248 1338 54 3 214 16% 40| 3%
OH Georgelown School District : 47, 1210 49 2 242| 20%; 6| _ 3%
OH Kenton City School District i 24 7- 2321 oS4l e 557 24% 23] 1%
OH:Blanchester Schoot District i 24 6! 2,017 82 s 282 14% o] 0%
OHIRock Hill Local Schodl Dist 244 2122( 87" el emf 41% 21l _1%
i clon City S¢ ict 240 2,158 - 5 86
OH|Gallipoiis City School Dist___ 239 { 4
OH:Lynchburg-Ciay SchoolDisinet | '~ 239 3
OH|Grand Valiey Schodi Distict 238 5
ot 238 3
2338 7
N 238 T
i 238 3692 Cass T T
OHWalnut TwpLocalSchooi Dist | 238 (62 I I
OHiBetievue City Schodl District 236 2383 o1 T I
OHIBoafdman Local Schoal District 235 5,146 g Tl
OH|Goshen Locsl School Distict 235 2748 TN s
OH;Lakota (ocal Schicol District | 235! 13.237] ]
oHlGreenLocarSchool Distnct | 234] 1479
OH!Buckeye Vailey Local S SchDist ~|~ 233 "2.280]
ity Sch 32|  sma|
OHIEast Hoimes Schicol Dnstrlcl 233 e8] T N
OHlLicking Vakey Local 231 18950 T
OHiSpringfield Local $choot om ' 230 34| W9 T
ORiMarietta City School District 230 4007 Tral T @
OH Totat . ! 228816 8,197 432
OK IWhitefisid Schoo! District 10 i 6 o i
OKiGrand View Schooi Disiric{ 34 I 63.0, ns° s 1
OK |Alex Public Schioo{ Diist 156 598 %9 6 2
OK [Keystone School Oistrict 15 455 455 10} 1
OK, Lezmglon Indep School Dist 57 391 889 23] 3
OK-Midwast City-De! City Sch Dist | 378| 15533 an 28 X:
OK'Lindsay Indep School Dist 9 375 1.200 32 3 216 23% 108 9%
OK Jones Indep School District19 | 371 1075 29 3 26] 21% 172} 16%
OKIHugo Indep School District 139 | 360{ 1798 50 4 719 40% 791| 44%
OKChouteau Mazie School Dist 32 348 870) 25 4 287 33% 165 19%
OK Liberty School Distct 09 325 65 2 1 17} 26% 7| 0%
OK Jay Indep School District 1 i 299 1.586 53 3 793; 50% 77| 49%
OK Tishonungo Indep Sch Dist 20 299 986| 33 3 4141 42% 1871 19%|

)
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Distrcs with “Grestest Need for Educationst Techaolog;™
By Stale ) ’
Prepaced by Quaiity Education Deta, inc.

! Students [ I :
i per | No. | Wo °} Wo.'l
st Diatrict Name iComputer| Students |Computarsi Schools
OKiStroud indep Schooi Dist 54 © 286 859 % 4
OK jLaveme School District | 1 i aesi 485 T 7] 2
OKilnola Indep School Dt s | 2791 880~ 3] 3
OK 'South Coffeyville District 51 . 218 333 12 2;
OKFrink-Chambers School Dist 29 .7 320 12 1|
OK Marbie City School Dist 35 : 266} w8 T 1
OK Keots indep School District 43 5 70 2
OK ‘Morris School Disirict : 3
OK iMartow indep School District 3 | 3
OKiWaynoks indep School Dist 3 2
OK'Roland indep School District § 3
OK Prague indep School Dist 103 3.
i
.
2
Achike Indep School Diet 3
OK ‘Andersan Schoo District 52 al
OK Noriti Rock Creek Sch Disi 10~ -

; i :
et ro] mol 2ol m9] en' el =
£

33%
OK Fort Towson Indep Sch O Dm Z . LT L)
OK Verdigris indep School Dist 8_ B 1%
OK.Oologah-Teiela School Orst14 ~ 13| 10%]
0K ‘Copan Indep School Disiictd TR TaETi0%
OK Osage Hils School Oistrct 3 | REN 22| T16%
OK WyandoHte Indep School Dist 01 3 01| 8%
OK 'Whitebead Schoot District C 16 1 26| 2R 15%
OKKrebs School District 9 1 52| 33%| T 319]
OKTotal . i T nam| T
OR Black Butte School District 41 0 1 2dw| T
OR Butte Creek School Dist 67 J 675 27007 4 1 62| 23% _
ORLake County School Drstrict 7 61.2 1223) 7720 3 183 15%|" T 110]
OR Jefterson Co School Dist 5094 | 527 29501 T TSg 6 11211 " 38%
OR Stayton Schoot District 77J ! 504 1.058 2 4 233} 22%
OR Sherwood School District 884 i 295 1476 50 3 103 ™% Al 3%
OR Harrisburg School Dist 42 J ; 28.7 “adol” s 1 16| 27% 26| 6%
OR Lacomb Schooi District 73C . 25.2 227| 9 1 59! 26% 1} %
OR Gaston School District 511 J 250 200 3% 3 108] 12% 90| 10%
OR Grants Pass School Distnct 7 2491 4840 195 8 1309 27%) 291] 6%
OR Woodburn Schood District 103 243! 3,035 125 5 14570 46% 1,335] 44%
OR Sandy Elemn School District 46 235 2,348 100 7 422] 18%, 94} 4%
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1 Area School ) 320 I 4%
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PA [Beaver Area School District 69 69. 3%
PA |Easton Area School District 909 1.1890 17%
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PA ¥ g City School Dist 3,239 7.844 85%
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PA ;Moshannon Vatiey School Dist m o 0%
PA |Seneca Valley Schook District iyl W 1281 2%
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PA |Lakeiand School District | 166 o 0%
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PA |Norristown Area School Dist 768 2.816] 44%
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pA |Eizabefh-Forward Sch DTl 120 90 3%
PA [Blue Ridge School District_ ~__ | 2 199 01 _0%
PA |Red Lion Aséa School District_ | - 285 47 1%
PA [Ceniennial School Disirict ) 328 721 1%
PA [EasiPenn School Distnct 197 328; 5%
PA IEast Allegheny School District ‘258 58] 13%
PA grove Area School Disit 300 82! 3%
PA |Glarion Limestone School Dist 12 of 0%
PA [Souderton Area School District 167 333; 6%
PA |Panther Vatiey School District 138 0. 0%
PA [Chester Upland School District 2332 6.559° 90%
PA Glendale School District 137 0 0%
PA !Hightands School District 408 126 4%
PA {Northem Lebanon Schoot Dist 169 2. 1%
PA -Scranton City School District 1,502 619 7%
PA ‘Blue Mountain Sctwol District 297 89 3%
PA ‘Interbore School District 342 76 2%)
PA ‘Mahanoy Area School District 167 130 1%
PA Penns Manor Area Schoot Dist 2521 1310} 52| 2. 236 0. 0%
PA Montoursville Area Schoot Dist 250 2499 100 4 225 0 0%
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Districts with *G Naed for Educat Technology™

By State
Prepared by Quality Educakion Data, inc

' T Students
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TX ;CarroN Indep School District 5 60| 2% 91 3%
TX (Crosby Indep School Distict 6 740 20% 1,205 3s%
X |Presidio indep School Distiict 4 1029 85%: 1.474] 97%
TX ISplendora indep Sch Diirict 4 589 28% 105} " $%
TX Needville Indep School Dist 4 410, 20% 636] 31%
TX ‘Lamaf Indep Schiool District 21 4887 371% 8,05 61%
TX Hariingen Cons indep Sch Dist 2 8895 S7%|  12.952] 33%
Txioawooa'eraipé.‘dnoomhm 2 204, 57%! AT ab%
TX ICity View Indep School Dist i za2t 31%j 179" %
TX Abbolt indep School Distriet Al 52; 22%;

TX {Patestine ndep Schoot Dist L] 1.353] 35%
- 127 25804
L) S03] 3%
3 723; 27%
10 s46] 12%
B 20291 20%!
VA Mocklenbtmg_o_u_nty __Sdlgol_ois( 11 1.270] 25%
5
3
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A
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- 8
Y
I
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6
T
"7 11%)
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2 191] 10%; 0| 0%
1 45| 27%; 3 72%
VT Covem_s_gtlop_lomﬁcl \ 1 60] 48%, of 0%
VT MouniMansheid HS Dist17 | 3 153,  9%' 17 %
VT Burke School Ditnct : 1 65: 31% 4 2%
VT Derby School District I 1 s, 26%] 1) 2%
VT Saint Albens Town School Dist 2 150; 20%; 30| 4%
VT Lamoile Un High Sch Dist 18 1 1] 158 7| 1%
VT Vershice School District 1 17° 24%! 1] i%
VT ‘Morgan Schoot District 1 19 27%; 0 0%
VT Oxbow Un High School Dist 30 1 a7t 9% 5 1%
VT Jericho Schoot Distnct 1 17 5% 7 2%
VT_Benni Inc School District 4. 156 1% 141 1%
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By State
Prepared by Quakity € Data, Inc.
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sI' District Name (mm'ﬂmxmmm mmm[ Pct. | Students : Pct,
VT Duxbury School District 545 109 2i 1 28] 26% 41 4%
VT -Noswich School District | 489’ 489 10 1 39} 8% 0 0%
VT "Lowell School District i 450 90: 2 1 41] 46% 0; 0%
VT ‘North Counlry High Sch Dist 22 . 384, 1345 35 2 282 21% o 0%
VT ‘Randolph High Schooi Dist02 | 36 3i 545 15! 1 202) 37% 1" 2%
VT iisle La Motte School District 36 0] 36} 1 1 17| 47% 0. 0%
VT 'Craftsbury School District ) 35.04 210; 6 2 17 8% 0, 0%
VT ‘Woodstock Un High Sch Dist 04 s 450’ 13 1 32| 7% 51 1%
VT iNewport City School District - 336; . 403 12 2 153| 3% 4 1%
VT Braintree School District i 325! 130 4 1 23| 18% 0} 0%
VT ‘Pittsford School District i 320 10 1 48| 15%| 0; 0%
VT iMiddiebury Un High Sch Dist 03 20| 1,085 33 2f 95| %% 1 1
VT :West Rutland Schooi District ! 315" 7 8as 17 1 KX s

-Bndporl Schoot District I 15§ S 1 0
VT :EastMontpelier HS Dist32 1 801 2 e K
VT iNewark School District i Y T2 M 0

i gton’ TS 6 1 o
VT *Brattieboro Sichoot District TTione) ¢ T 738 5| 40
VT ‘Orwell School District ! - 6 1 0
VT Frankiin School Distnct | 140 5 1 10]
VT iNorthfield Schoot District 797 31 3 16|
VT Newport Town School Distnct 203 8 1 0
VT ‘Westminster Schoo Disirict 3% 13 2 7
VT iBlack Rwver Union Sch Disi 39 250 10) al 0
VT 'East Montpelier School Dist” 250 10 1 0
VT iRockingham School District __ 497} 20 4 0
VT IRutiand City Super Sch Dist 40 26% 112 8 T s
VT ‘Dummerston Schosi District | 24 9 2| 5 .9
VT ,Richmond School District | .. 3% 158 1] 43 12 T
VT iMiddiesex School District i 186 8 KN 30| 16% o
VT -Blue Mountain Unif SchDist 21 ! 600 2% 1 44| 24% 0
VT 'Johnson School Distret ' 276 12 1 86f 31% 0
VT ‘Washington School District ' 138 6 1 37| " 27% 3
VT Total : 23,606 618 75 3647} 276,
WA Pioneer School District 402 i 34 817 % 2 65| 8% 82, 10%
WA Fife School District 417 : 288 2450 85 4 19 8% 2941 12%
WA White Rver School Dist416 | 283 3270 129 7 327) 10% 164; 5%
WA'Highline Schoot Distnct 401 | 2330 17,943 m 33 1435 8% 4,845| 27%
WA Total i 24.480 101 46: 2,024 5,384
W1 Silver Lake Salem J 1 Sch Dist | 382 535| “ 1 86| 16% 5 1%
W1 Delavan-Darien School Distrct | 304 2398 79 5 4321 18% 384 16%
W1 Tri.County School District I 303 789 2% 2 213] 2% 103] 13%
W1 Harlford Union H S District 286 1.430! 50 1 721 5%j 29] 2%
W1_School Dist of Fort Atkinsen 259 2,638l 102} 5 264 10%’ 53 2%
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Districts with "G Need for iona! Technology™
By State
Prepared by Quaiity Education Data, Inc.

| Students | . 1

. per No. 1+ WNo. | No. - Title 1 Mullicultflnl
ST District Name Computet Students ;Cmm:sghgel; Students . Pct.  Students : Pot,
W1 Bruce Schoot District 253 7 759 30; 3 273, 36% 23; 3%
Wi New London School District 249 2488} 100 6 249] 10%} 51 3%
W1 Wausaukee School District , 240 720! 30 2 209, 29% 7 1%
W1 Peshtigo School District 234 1.076. 46| 2 151, 14% 0 0%
W1 Randail School District 1 232 673 291 1 54, 8% 7. 1%
W1 Total ) 13.506 s06' 28" 2,001, 684
WV Monongalia County School Dist 921 10311, 12 29j 2.372§ 23% $16] 5%
WV Braxton County School District | 417 26701 &) 8 1282 48% o o%
YWV Monroe County School District 273 2.239i ) 82;_ 6) 7B4i 35% 22i 1%
WV Taylor County School District | 236 3157, 134 7 13581 43% 0! 0%
wyTotat T 7 ) 18,377! 392) 50 5.794] 5381
Grand Total: “Greatest Need” 285 4,362479; 152,943]  7635) 1.122.046! . 1570.550;

. 1 1
Tolus ‘ : 118 43,671,928 3.689610] 82747 10:543.267: 24% 14738621} 34%
"Greatest Need” Bet of U.S i 10%i anl  owl 1% 1%}

STATEMENT OF ANNE MILLEER, EDUCATION SEGMENT DIRECTOR,
EASTMAN KODAK CO., ROCHESTER, NY

Senator COCHRAN. Dr. Anne Miller is next.

Dr. MILLER. Thank you, Senator Cochran and Senator Jeffords
for this opportunity. My remarks will summarize my statement
submitted for the record.

I am Anne Miller, director of the education segment in the Digi-
tal and Applied Imaﬁaﬁ Division of the Eastman Kodak Co. Qur
headquarters are in ester, NY, and we manufacture thousands
of film and digital imaging products.

Last week we unveiled a sweeping vision for the future of digital
imaging, by making a series of announcements aimed at one objec-
tive, to let everyone work with pictures easily and inexpensively.

A rapidly changing global environment, technology advances in
the marketplace, and the requirements of our customers make it
im)gerative that we continuously update the skills of Kodak people.

ducation and development for every Kodak employee help us
achieve improved customer satisfaction, employee satisfaction, and
better financial results.

To that end, we have established a goal of a minimum of 40
hours in the development of each employee every year. Now, the
less time that we spend on those 40 hours teaching basic skills, the
more time we will have to build competitive skills.

Last year at Kodak, the readability of 2,000 job aﬁplicants was
test?d l e found 25 percent reading below the eighth grade read-
ing level.

%)ur basic corporate communications vehicle, the Kodakary, is
written at the 10th grade reading level, and critical safety docu-
ments are generally written at the junior high level. But we do not
want to be in the business of remedial education.

Current education reform initiatives emyi»hasizing higher stand-
ards depend, in part, on technology for implementation, as Senator
Hatfield was attesting to earlier.

Distance learning, access to the vast resources of the Internet,
computer-based instruction, and digital imaging information 8ys-
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tems to manage student assessment and records are just several
examples of technology critical to education reform, and the devel-
opment of college or work-force-ready high school graduates.

Some States are already deionstrating leadership implementing
educational reform, and others need successful models, partnership
opportunities, and resources to begin to make impact.

This is where the Federal Government plays an important role.
Programs, such as Goals 2000, the National Challenge Grants, Star
Schools, and the Technology Preparation Education Program help
foster private and public partnerships, and develop models for
States and communities to learn from and emulate.

Dr. Hayes just addressed the issue of inequality, and recently,
Business Week did a cover story called inequality, how the gap be-
tween the rich and poor hurts the economy. Citing economic and
education trends, an argument was presented that links lower U.S.
growth to inequality.

They observed that in nearly every industry, the spread of new
technologies is creating the need for employees who know how to
do more. If U.S. workers cannot handle this, companies will be less
productive than they should be, and that is a prescription for a
stunted economy.

As we have heard from so many earlier witnesses, the Federal
Government can help reduce inequality in education by promoting
equal access to education technology through programs that do cre-
ate successful models, or stimulate partnerships, or provide re-
sources. .

And industry realizes that it, too, has an important role of
partnering with schools to improve our educational system. Many
companies, such as Kodak, have an even closer link, because they
are able to test and utilize their technologies in schools to benefit
the learning process.

Cindy Fisher is a teacher from one of our partner schools, Main-
land High School, in Daytona Beach, FL, and she told us:

TECHNOLOGY

Diminishing the use of technology seversly limits the development of skills, as
well as restricts access to a wealth of information. Not only is technology necessary
to J»r:g:n for productive roles in our society, but it also provides learning tools that
aide the delivery of instruction for almost every conceivable level and learning style.

MODEL TECHNOLOGY SCHOOL

Mainland High School achieved the honor of model technology
school through the hard work and dedication of their faculty, but
they could not have done it without the aide of grants emanating
from Federal and State government programs. As a result, Main-
land now serves as a model for schools across the Nation.

At Kodak, we expect to make an investment in our employees
through ongoing training, but we will be more competitive if our
work force arrives well prepared.

174
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PREPARED STATEMENT

The Federal Government plays an important role by creating
successful models, stimulating partnership opportunities, and pro-
viding resources to integrate technology into our schools.

Senator Cochran, Senator Jeffords, I appreciate the opportunity
to have shared Kodak’grgerspective this mornin‘g.

Senator COCHRAN. Thank you very much for your interesting
contribution to this hearing.

[The statement follows:]
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STATEMENT OF ANNE W. MILLER

Good morning, Mr. Chairman and members of the Committee. 1am Anne Miller, Director
of the Education Segment in the Digital and Applied Inaging Division at Kodak. Our
headquarters is located in Rochester, New York., We conduct business in over 150
countries and in the United States, where we have employees in nearly every state. Kodak
is an imaging company that manufactures, sells, and services thousands of consumer and
professonal imaging products utilizing traditional imaging as well as digital technology.
Last week we unveiled & ming vision for the future of digital imaging, by making a
series of announcements ai at one objective: To let everyone work with pictures, casily
and inexpensively.

I appreciate the Committee’s invitation to appear before you to discuss the appropriate role
of federal government in funding programs which support the integration of technology
into the Kindergarten through twelfth grace curriculum. As requested by the Committee, I
will focus my remarks on the basic academic and technological skills of entry-level workers
and the challenges Kodak and other American businesses face in closing the skills gap
through training and retraining programs.

Recently Kodak indicated its position on the importance of training and retraining its
workers by establishing goals for employee development. We believe that

investment in our employees is essential if we are to improve our business results.
Education and development for every Kodak person are critical tools to help us achicve
improved customer satisfaction, employee satisfaction and better financial performance.

A rapidly changing global environment, technology advances in the marketplace and the
requirements of our customers make it imperative that we continuously update the skills of
Kodak people. Highly skilled, knowledgeable employees are a competitive advantage.

To that end, we have established a goal of a minimum of 40 hours in the development of
cach employee every year. The less time we spend using those 40 hours to teach basic
skills, the more time (and resources) wil be available for developing competitive skills
which are essential for improving our business results.

Last year at Kodak the reading ability of 2000 job applicants was tested. We found 7%
reading below the fifth grade level and another 18% reading below eighth grade level. Our
basic corporate communications vehicle, The Kodakery, is written at the tenth grade
reading level, and critical safety documents are generally at the junior high reading level.
We do not want to be in the business of remedial education.

Our nation’s investment in Kindergarten through twelfth grade education correlates directly
with America’s ability to build a competitive workforce. Recently a task force led by the
National Alliance of Business, the U.S. Chamber of Commerce and The Business
Roundtable submitted recommendations to the National Education Goals Panel cailing for
“a single set of high standards aimed at enabling young people to meet the increasingly
complex demands of work, education and citizenship” (Work America, National Alliance
of Business, Vol. 12 Issue 2, February 1995). The education reform initiatives underway
which will lead to those hifher standards deperd on technology for successful
implementation. Distance leaming, access to the vast resources of the Internet, computer-
based instruction, and digital imaging systems to manage student assessment are just
several examples of education technology critical to achieving the objectives of education
reform and the development of college or workforce-ready high school graduates.

Some communities and states are already demonstrating leadership implementing
cducational reform plans that will raise academic standards, Others need successful
models, partmership opportunities, and resources to begin to make impact. This is where
the federal govemment plays an important role. Programs such as Goals 2000, the
National Challenge Grants under the Education Technology program, Star schools, and the
Tech-Prep Education program help foster private/putlic partnerships and develop models
for states and communities to leamn from and emulate.
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Several months ago Business Week did a cover story on "Inequality: How the Gap
Between Rich and Poor Hurts the Economy” (August 15, 1994 pp. 78-84). Citing
eoonoari:ic and education trends, an argument was presented that links lower U.S. growth to
inequality.

In nearly every industry, the spread of new technologies is creating a need for
employees who know how to do more. As companies reorganize, moreover, they're
pushing decision-making down the ladder. If U.S. workers can't handle these
changes, companies will be less productive than they should be. And that'sa
prescription for a stunted economy. (p. 79)

The federal government can help reduce inequality in education by promoting equal access

to the benefits of education technology through programs which create successful models,
¢ stimulate partnership opportunities, or provide resources. Industry realizes it has an
important role partnering with schools and communities to improve our educational system.
Additionally, many companies, such as Kodak, have an even closer link because they are
able to test and utilize their new technologies in schools to benefit the leaming process. A
teacher from one of our partner schools, Mainland High School in Florida, makes this
observation:

If our commitment is to provide quality education for America's children, we must
prepare our students with the kinds of skills nccessary to succeed in today's world.
Diminishing the use of technolc gy severely limits the development of those skills as
well as restricts access to a wealth of research and information. Not only is technology
nccessary to prepare for productive roles in our society, but it also provides leaming
tools that aid the delivery of instruction almost every conceivable level and learning
style. (Cynthia Fisher, Model Technology School Facilitator, Mainland High School,
Daytona Beach, Florida).

Mainland High School achieved the honor of Model Technology School through the hard
work and dedication of the students and faculty, but could not have done it without the aid
of grants emanating from federal and state govemment programs. As a result, Mainland
now serves as a model for schools across the nation.

At Kodak we expect to make a continuous investment in our employees through ongoing
training and retraining, but we will be more competitive if our workforce arrives well-
prepared. The federal government plays an important role by creating successful models,
stimulating public/private partnership opportunities, and providing resources to integrate
technology into our schools.

Mr. Chairman and members of the Committee, I appreciate the opportunity to have shared
Kodak's perspective on the appropriate role of the federal government in funding programs
which support the integration of technology into the Kindergarten through twelfth grade
curriculum. Those programs have an impact on the basic academic and technological skills
of entry-level workers, and their success helps reduce the challenges that Kodak and other
American businesses face in closing the skills gap. 1 will be happy to answer any
questions.

STATEMENT OF KEATHLEEN FULTON, PROJECT DIRECTOR OF THE OF-
FICE OF TECHNOLOGY ASSESSMENT, WASHINGTON, DC

Senator COCHRAN. We will now hear from Ms. Kathleer: Fulton,
from the Office of Technology Assessment, about a study Senator
Kennedy and I requested the Office to do on this subject.

Ms. TON. Thank you very much, Senator. It is a pleasure to
be here today to discuss OTA’s report: “Teachers and Technology,
Making the Connection.”

We are delighted that you have suggested that we release the re-
port today with this hearing, and we thank you for your support
in seeing this as an important area of study.

As you are aware, OTA has conducted a number of studies on
educational technology since the 1988 study, “Power On,” which
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then looked at computers in schools. Since that study, a number of
exciting promising advances have been made.

As we have seen here today, the hardware advances have been
substantial, and there has been an increase in the numbers avail-
able in schools. _

Advances in speed, power, and capabilities have been very im-
pressive, along with the advances in software, that makes it more
en, g and involving for students, making technology far more
useful for education than ever before.

However, in the process that ensuring that students have access
to computers, video, and other emerging technologies, we have
often overlooked what may be the central piece to the educational
technology equation, the teachers.

A substantial number of teachers still do not use technology reg-
ularly in the classroom. Clearly, without the involvement of teach-
ers, the investments made in educational technologies, estimated at
over $2 billion per year, are not being fully realized.

The potential of technology for education is great, but by short-
changing teachers and their important role in gm&ing classroom
learning, we may be missing the boat. Where have we lost the con-
nection between teachers and technology?

First, most teachers have not had adequate training and support
to prepare them to use technology effectively in teaching. Most dis-
tricts allocate no more than 15 percent of their technology budgets
to training, yet States that have made technology an educational
priority recommend a figure much hx;lgher, 30 percent, at a mini-
mum, allocated to teacher training and support.

In addition, while most teachers have attended workshops in
computer literacy or word processing, less attention has been given
to the most ch engir;}g area, helping teachers integrate technology
into the curriculum. Yet adopting and adaptinf' technology to cur-
ricular goals takes time, and time is the most limited of school re-
sources.

Furthermore, training teachers in and with technology requires
support and followup assistance after the training class ends. Most
teachers do not have access to equipment and materials when and
where they need it.

Teachers do not routinely have computers of their own on their
desks, and only one-third of all computers for instruction are lo-
cated in the classroom, which means that a teacher who wants to
do an activity with the students has to take a minifield trip every
day, going down the hall, up the stairs, to the computer lab.

And though one-third of school buifdin%a now report they have
some level of access to the Internet, less than 3 percent of that ac-
cess is in the classrooms. This is not surprising when, as we have
all heard today, the problem of telephones is such that less than
12 percent of teachers have a telephone in the classroom.

ut perhaps most disturbing is the fact that even our newest
teachers are not entering the classroom prepared to teach with
technologies. Today’s college education graduates have not been
taught to teach with technology.

Faculty and many teacher preparation programs are not expert
or experienced with educational technologies, and thus do not
model or require teaching with technology.
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Many colleges of education often lack the advance technologies
that their ecfucation students find when they go out in the K
through 12 schools. These are troubling findings, and they suggest
that lack of sup]fort to teachers could continue to hold back the po-
tential of technology for students.

But we also saw examples of change, places where teachers are
being empowered with the tools of the trade. These are discussed
in detail in our report, and in a video which also accompanies the

report. .

%%r example, we saw how a simple voice mail system, like that
in Webster Elementary School, in St. Augustine, FL, makes it pos-
sible for teachers to reach parents regularly with news of what is
happening in the classroom, what homework is assigned, what
problems a student is having, or the great things that a student
may be doing.

One of the most promising findings of this study, I believe, is
how technologies themselves can be powerful resources for improv-
ing professional development in all areas for teachers, changing the
model from the old style one-shot, one-size-fits-all teacher training
session to just-in-time training and support, using video, tele-
communications networks, and other distance learning tech-
nologies, like we have seen featured here today, with the Mathline
demonstration.

We saw how teacher education students share their concerns and
observations with other aspiring teachers around the world on
Presto, which is a telecommunications link that was started at Mis-
sissippi State University.

In the process, they come to expect that as teachers they will
communicate with one another, they will have access, they will
share their ideas, and find information from the world outside the
classroom, which in the past has always been a locked door.

If there is promise in connecting teachers with technology, what
role does the Federal Government play? As in all areas, it is lim-
ited; that of States, districts, and the colleges of education has been

eater.

Nevertheless, past programs have had a significant impact in en-
hancing the technology skills of teachers, when this has been seen
as a national need, especially in areas of mathematics, science, and
special education.

Federal leadership sets the tone that technology is valued in edu-
cation. Still, much of this Tederal support for technology-related
teacher development is optional in nature, and small in amount.

The link between effective use of technology for students and
technology training for teachers has not always been made. Fur-
thermore, we are only beginning to sec leadership and support for
providing this support an
selves.

To make the link will require attention in several areas, but does
not necessarily require new legislation or new funding initiatives.

ere are a number of existing programs, and many of those have
been referred to here today, including Star Schools, the Eisenhower
Professional Development Program, the Technology in Education
Act, and programs supporting equity and delivery of instruction to
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meet the pressing needs of children who are disadvantaged, non-
English speaking, or needing special education services.
ut, again, although educational technology has been identified
as an important tool for their learning, adequate professional devel-
opment for their teachers to use this technology creatively has not
ways kept pace.

Finally, vast educational opportunities for teachers and students
could be lost unless schools gain access to the emerging information
infrastructure.

The telecommunications legislation under consideration by this
Congress will need to consider the important and expensive ques-
tion of school access to telecommunication resources.

Special needs of education could be overlooked, neglected, or shut
out, unless these considerations are built into Federal, State, local
and private sector decisions on telecommunication regulations and
funding over the next few years.

PREPARED STATEMENT

We suggest that if this Nation hopes to make the most of the
past and continuing investments in educational technologi,;, then
making the connection between teachers and technology, helping
each teacher effectively incorporate technology into the teaching
process, is one of the most important steps that can be taken.
Thank you.

Senator COCHRAN. Thank you very much, Ms. Fulton, for your
testimony.

[The statement follows:]
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STATEMENT OF KATHLEEN FULTON

It is a pleasure to be here today to discuss OT-A—'.S"I;&)OR. Teachers and Technology:
Making the Connection, [ would like to submit the first chapter of the report, the Summary and
Policy Options. for the record. and speak this morning briefly on the major points which may be of
interest to this Comumittec.

As you are aware. OTA has conducted a number of studies on educational technology
since the 1988 study on computers in schools. Power On! New Tools for Teaching and Leaming.
Sincc that study was rcleased seven years ago. a number of developments have occurred in schools:

o First. hardware purchases have been substantial: During the 1980s. the numbers of computers

for instructional usc in U.S. schools grew approximately 15 percent per vear. During the last
three vears. there has been an 18 percent annual growth rate, with about 700.000 more
machincs added to the K-12 inventories per year. We cstimate that today there are 5.8 million
computcrs for instruction in schools. almost threc times the 2 million computers we reposted in
1988. Today. that translates to approximately onc computer for every nine students.

o Second. hardware developments have been impressive: The hardware available today is
far more powerful and diverse than cver before. with dramatic advances in speed, memory. and
capabilities. The growth of local and wide arca nctworks, video, CD-ROM, multimedia,
telecommunications. and distance lcaming capabilitics has made technology far more useful for
education than ever beforc.

o Third. software advances have been exciting: We've moved from simple text and basic

graphics 1o intcractive full motion video of a quality that can compete with what students sce
on TV or in the movics.

However. in the process of ensuring that <tudents have acc_ss to computers, video,
and other emerging technologies. we have often overlooked what may be the central piece to
the educational technology equation--the teachers.

Despite these advances in hardware and softwarc. a substantial number of teachers still
do not use computer- and video-based technologics regularly in their classrooms. Without the
involvement of teachers. the investments made in cducational technologies—estimated at over
$2 billion dollars for 1993—cannot reach their educational potential. At the center of effective use
of instructional technolegies are those who oversee the daily activities of the classroom, the

teachers.
I'd like to focus my: testimony today on what might be some of the reasons for this state of

affairs. then review briefly the role the federal govemment has played in the past, and suggest some

promising areas that offer potential for making better usc of these educational investments in the
future.
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Where Have We Lost the Connection between Teachers and Technology?

First. most teachers have not had adequate training and support to prepare them to
use technology effectively in teaching. A majority f teachers report feeling inadequately trained
to use technology resources. particularly compuicr-based technologics. Most (_iistricts allocate less
than 15 percent of their technology budgets for training. vet thosc states in which technology is an
educational priority recommend that twicc this figurc--30 pereent--be allocated to teacher training
and support

Second. appropriate training means more than one-shot , one-size-fits-all sessions.
Whle most teachers today have attended workshops in computer hiteracy. or been taught o usc
somc basic applications likc word-proccssing. less attention has been given to the most chalicnging
area- helping teachers integrate technology into the curnculum - Adopting and adapting technology
to curricular goals takes timc--and time 15 onc of the most limited resources i K-12 cducation.
Training teachers in and with technology requires support and followup assistance after the
training class ends. Thosc of us who usc tcchnology regularly 1n our work know how important
our “support systems” are--not just for help with tcchnical probicms. whuch certainly occur--but to
provide assistance with applications and guidance on how and why we might want to use them.
Yet very few schools have this type of technology support on hand

Third. many teachers do not have access tv equipment and materials when and where
they need it 1f they want to develop a lesson using = multimedia demonstration in social studies.
of teach with graphing calculators 1n math. or dircct a collaborative science project in which
students collect data and comparc it with students across town or in another country, teachers need
the appropriate technology right in their classrooms. In addition. they often need access to a
telccommunications network at home. where they do so much of their preparation. Yet many
teachers do not have computers of thair own in the classroom. Dften the computers for student use
are housed in labs down the hall ana up the stairs. Half the computers in American schools today
arc older. less powerful. 8-bit machines. And. although a third of school buildings today have
some level of access to the Intemet. only 3 percent of instructional rooms have that access.
“Instructional rooms” includes not only classrooms but computer labs and media centers. meaning
that classroom access is even lower than 3 percent. This low level of access to the Intemnet is not
surpnising when we notc that only one teacher in cight--approximately 12 percent of teachers--has a

telephone in the classroom.
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. Pethaps more disturbing is the fact that even our newest teachers are not entering the
classroom prepared to teach with technologies. This may be surprising to those who think of
other areas--like medical education--where those in training routinely leam to work with the latest
technologics of the profession. Even though today's gencration of voung teachers may have had
exposure to technology.. they have not neccssarily been taught to teach with technology. in part
because many collcges of education often lack the advanced technologies that students will later
find 1n the schools. Many facuity in teacher preparation programs are not cxpencnced 1 the
poteniial of technologics for education, and thercfore do not model technology: use in their teaching.

This is the troubling picturc we saw of teachers and technology  But we also saw

examples of change. places wherc teachers arc being empowered with the tools of the trade.

The Potential: Selected Examples

Teachers tcll us that the usc of technologics can gencrate greater motivation and student
achicvement 1n the classroom. and better communications between the school and parents. We saw
how a simplc voicc mail system like that in Webster Elementary: Scheol in.St. Augustinc. Flori!a
makes it possible for teacher: to reach parents on a regular basis with news of what is happening in
class and what homework is being assigned. and to leave personal messages regarding an
individual student's probicms--or achicvements. We have scen how video. telecommunications
networks. and other distance-lcaming technologics make it possibic to provide “just-in-time
training and support” to teachers in projects like those featured here today (¢ g. Mathline) Wec
watched as a teacher in rural lowa. stimulated by the challenge of having icaming disabled children
mainstreamed mto his classroos . took a coursc in teaching leaming disabled students offcred over
the lowa fiber optic network. This teacher sat in a classroom in his school and could sce. hear, and
contribute to the class being beamed around the state from the University of Northern lowa
Without the technology hink. this teacher would never have been able to take the class in time for
helping this year's students. He would have had to wait until his summer break to take it on
campus hundreds of miles from his home  Or never learn thesc skill- at all.

In teacher preparation programs. we also saw promising approaches signaling change.
Thesc include projects like the video case studics modcling exemplary math nstruction. prepared at
Vanderbilt University with federal support. and PreSTO. an Intemet discussion list developed at
Mississipps State University as a forum for tcacher cducation students around the world to share

thgir concerns and cxpericnces with onc another.
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The Federal Role
Your Committee today is concerned with the federal rolc in educational technology, and
I've been asked to focus on the potential federal role for teachers and educational technologies.
In the past. the role of the federal zovemmeat in t‘cachcr preparation and technology has
been limited. as it has in all education activitics. cspecially in comparison with activitics by statcs.
school districts. and colleges of education. Nevertheless. past federal programs have piloted
innovative educational applications of technology for telcliing and have provided significant ’
support for professional development, especially for mathematics, science and special
education teachers. Federal funds have also made it possible for teachers to take advantage
of technology-related professional development op:portunities in school districts that could not
have supported them on their own. Support has also come through programs encouraging
innovations in teaching with technology. funding the research. development. and dissemination of
new applications. Qur report lists a namber of programs that have been influcntial in the past.
Despite these efforts, much of the federal support for technology-related teacher
development is optional in nature and small in amount. Even if the reform bills passed last year
are funded and well-implemented. federal support will continue to be provided through competitive
grant programs or as part of programs with larger purposes. As a result. federal support remains
highly variable from vear-to-vear. picccmeal in nature. and lacking in clear or consistent policy.
Some support is emerging from statc and local governments and the private sector. but that support
is often subject to changes in political agendas. statc hudgets. and nclinations of the private sector.
This situation could be improved 1n both the public and private scctors. In the public
sector. both continuing congressional support and cxccutive branch implcmentation may be
nceessary  If recent legislation is implemented with the goal of improving connections between
teachers and technology. the following programs are likely to be influential:
* The Star Schools Program. if increascd focus 1s given to teacher professional development
s+ aswell as student instruction over these networks.
o The Eiscnhower Profcssional Development program. extending professional development
beyond mathematics and scicnce 1nto other content arcas.
o The Technology in Education Act. which could be the centerpiece of a stronger federal role
1n a number of areas including: devcloping a )eng range tcchnology plan for the nation's
schools: providing technology related teacher development: improving students’ and teachers'

access to technology: and devcloping. cvaluating. and disscminating promising educational
applications through such programs as the proposed Technology Challenge Grants:
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o Programs such as Titk: } of the Elementary and Secondary Education Act for
disadvantaged students. the Individuals with Disabilities Education Act. and the Bilingual
Education Act arc arcas wherc the link between tcachers and technologics also could be
strengthened.

As you know, Congress is considcring rescissions that could affect these programs during the
current fiscal year, and this committec hearing is related to their funding for fiscal year 1996.

Congress is also considering legislation regarding telecommunications regulations that
could have a tremendous impact on schools' and teachers' access to new means of
‘communication and information gathering. Full consideration of the potential impact of
different federal tclecommunications regulations was bevond the scope of OTA's report on teachers
and technology  Clearly, however. legislation that would help schools gain access to the emerging
information infrastructurc could provide critical resources and access to broader professional
development opportunitics for tcachers. as well as resources for students. Providing these
connections may be financially difficult for schools: it has been a challenge for school districts and
state education authoritics. Some states have developed creative approaches to seeing that schools
get affordahlc access to new telecommunications technologies: these approaches might provide

models for federal legislation.

Conclusion

Mr. Chairman. 1 believe it is the goal of the American cducation system to assure that all
our children will receive a high quality cducation appropriate for the information age in which they
will live and work. Wc cannot promisc that this will magically occur if cvery teacher has access.
training. and support for intcgrating promising new technologics into curricula. But we suggest
this 15 a ke factor that has been overlooked in the past. The technologies available to educators
are changing very quickly. and the promisc they offer for professional devclopment. parcnt-teacher
communication. student achievement. and administrative efficicncics have vet to be fully evaluated.
What our report suggests is that it is likely to be worthwhile to provide some additional federal
support--botk ‘~adership and funding--to the states. districts. schools and tcachers who are ready to
cxperiment with new technologics that appcar promising for classroom use.  The report also
suggests that the private sector--which has developed and benefited from the usc of those
technologies in classrooms—couid play a more active role in assisting in the integration of
technologies into the classroom and teachers' professional lives. These actions could be critical to

making the connection between teachers and technology.
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GENERAL ACCOUNTING OFFICE

STATEMENT OF LINDA MORRA, DIRECTOR OF EDUCATION AND EM-
PLOYMENT ISSUES, GENERAL ACCOUNTING OFFICE

Senator COCHRAN. I am going to ask Dr. Morra to come down on
the other end of the witness table, so I can see you. I know you
are there.

Ms. MORRA, Yes.

Senator COCHRAN. Dr. Morra is the Director of Education and
Employment Issues at the General Accounting Office. There has
been a study, also done by GAO, that will be released today on
school facilities and the availability of technology. Dr. Morra will
tell us about that.

Welcome.

Ms. MORRA. Thank you. I think as close to the last speaker, or
as the last speaker, I am going to be very brief.

I think that the results of GAO’s study complement and echo
much of what you have heard today. You asked us here today to
focus on the latest report on our national survey of 10,000 schools
and visits to 10 school districts concerning whether America’s
schools have appropriate technologies such as computers, and the
facility infrastructure to support the new technologies.

In brief, we found that overall the Nation’s schools are not even
close to meeting their basic technology needs. Most schools do not
fullty use modern technology, and not all students have equal access
to facilities that can support education into the 21st century, even
those attending schools in the same district.

Let me expand. You have heard a lot about what a school might
look like for the 21st century. It would not look any more like the
schools that we know that had uniform-size classrooms, with rows
of desks, a chalkboard at one end, and textbooks.

Rather, schools Prepared to support the 21st century would have
flexible space, including space for small- and large-group instruc-
tion. They would have :faee to store and display alternative stu-
dent assessment materials.

They would have facilities for teaching lab science, including
demonstration and student lab stations, and they would have a
media center, with multiple network computers to access informa-
tion from outside libraries and information sources.

But in addition, schools would also have enough high-quality
computers, some with CD-ROM, printers, and computer networks
for Instructional use, modems, telephone lines for modems, and
telephones and instructional areas, TV’s, VCR’s, laser disc players,
cable TV, fiberoptic cable, conduits for computer, and computer net-
work cables, electrical wiring, and power for computers and other
communications technolog?'.

oday, our survey results indicate that we only have a handful
of schools, mainly science high schools, like one in Virginia, the
(183)
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Thomas Jefferson High School, which can act as models of state-
of-the-art communication technologies.

School officials reported that about 10.3 million students and
about 25 percent of the Nation’s schools do not even have sufficient
computers, Although at least three-quarters of schools reported
having sufficient computers and TV’s, we think that on the com-
puter end, that this is an overestimate.

And while they reported this, they do not have the system or the
building infrastructure to fully use what they do have.

For example, almost one-half of the schools reported insufficient
electrical wiring for computers or for computer communication
technology. Over one-half of America’s schools report insufficient
capability in modems, in phone lines, and in conduits.

use computers and other equipment are often not
networked, or connected to any other computers in the school, or
gileh outside world, they cannot access the information super-
way.
pecifically, most schools have computers and TV’s, but little in-
frastructure to fully utilize them. Far from the high-tech world of
interactive media and virtual reality, many of our schools are wired
for no more than film projectors.

One school told us they use a computer bus, for example, a high-
tech version of the old bookmobile, to meet the technology require-
ments of their six elementary schools.

Our information shows that not all students have equal access to
facilities that can squort education into the 21st century, even
those attending schools in the same districts.

Overall, schools in central cities and schools with a 50 percent
or more minority population were more likely to have insufficient
technology elements.

Technology infrastructure has the potential to link even the most
remote or the poorest school with vast resources. It can link them
with our finest teachers and the best libraries, but our survey re-
sults indicate that this potential is far from realized.

PREPARED STATEMENT

In particular, older, unrenovated schools need infrastructure ren-
ovation to sup%rt technology. What remains unclear, however, is
how to fund this extensive infrastructure renovation. That con-
cludes my comments.

Senator COCHRAN. Thank you very much. We appreciate your
being here, Dr. Morra. We appreciate all of this testimony we have
gotten from this panel.

[The statement follows:]
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STATEMENT OF HON. LINDA G. MORRA

Mr. Chairman and Members of the Subcommittee:

We are pleased to be here today to assist you as you examine
the federal role in programs that support technology integration
into the public school curriculua.

In educating America's children for a technological world,
schools must have the infrastructure in place before technology can
be fully integrated into the curriculum. Schools, school
districts, and states--as well as the federal government--/
struggling with the large investment required for this to
materialize., Fiscal constraints and the rapidly changing nature of
technology make this a particularly difficult issue.

You asked us to focus today on the findin?a of our recently
completed national survey of school facilities' concerning whether
America's schools have appropriate technologies, such as computers,
and the facility infrastructure to support these technologies. We
have just issued another report on our survey that addresges how
well America's schools are designed and equipped for the 21st
century.? More specifically, our remarks will address (1) the need
for technology in our nation's schools and (2) problems that
schools report having in meeting those needs. Our perspective
resulted from our survey of a nationally representative stratified
random sample of about 10,000 schools, which we augmented with
visits to 10 selected school districts.

In summary, we found that, overall, the nation's schools were
not even close to meeting their basic technology needs. Most
schools do not fully use modern technology, and not all students
have equal access to facilities that can support education into the
21st century, even those attending school in the same district.

TECENOLOGY WEEDS FOR ANERICA'S SCEOOLS

What would a school ready for the 2lst century look like?
After discussions with experts and reviews of the literature, we
determined that rather than uniform-sized classrooms with rows of
desks, a chalkboard, and minimal resources such as textbooks and
encyclopedias, schools prepared to support 21st century education
would probably have

-- flexible space, including space for small- and large-group
instruction;

-~ space to store and display alternative student assessment
materials;

—- facilities for teaching laboratory science, including
demonstration and student laboratory stations, safety equipment,

and appropriate storage space for chemicals and other supplies;
and

-- a media center/library with multiple, networked computers to
access information to outside libraries and information sources.

In addition, schools would probably have enough high-quality
computers, some with CD-ROMs (compact disk read-only memory),
printers, and computer networks for instructional use; modens ;

15ee School Facilities: Condition of America's Schools {(GAO/HEHS-
95-61, Feb, I, 1995 .

School Facilities: America's Schools Not Designed or Equipped for
the 2ist Century =39~39, r. 4, ).
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telephone lines for modems and telephones in instructional areas;
television (TV) sets; laser disk players/video cassette recorders
(VCR); cable TV; fiber optic cable: conduits/raceways for computer
and computer network cables; ejectric wiring; and power for
computers and other communications technology.’ Networking
capability in the classroom allows for use of a wide range of
teaching and learning strategies that are not possible with stand-
alone computers. For example, networks allow

-~ groups of students simultaneous access to large data sources;

-- students to communicate with each other, with teachers, and with
teachers and students in other schools; and

-- teachers to interact with students by computer as students work-
-engaging in online dialogs, referring to additional resources--
or students to engage in group projects.

Although technology is changing constantly and quickly becoming
defined by complex interactive and multimedia® technologies and
standards are only beginning to emerge,? it helps to regard school
communications technology as comprising four basic electronic
systems: technology infrastructure, data, voice, and video. These
systems transmit data--by computer networks, voice--by phone lines,
and video--by TV, within the school, among different school
buildings, to the outside world, and even to outer space. For a
more detailed explanation of these systems, see appendix I.

Sta*e-of-the Art-Schools Are Few

Today, new schools are being designed with these changes in
mind. Yet the nation only has a handful of such schools--mainly
science high schools like Stuyvesant High School in New York City,
or Thomas Jefferson High School in Virginia--that model state-of-
the-art communications technologies. However, to prepare the
nation's children and teenagers to be competitive as workers in the
2lst century, experts and business leaders say moderp
communications technologies need to be part of America's elementary
and secondary education, not just the sole province of a few
special schools.

An example of state-of-the-art technology is found in
Stuyvesant, the new science high school. Serving about 3,000
students, it has over 400 computers, most of which are arranged in
15 networks, with access to the Internet, as well as four antennae
on the roof to communicate with satellites and virtually anyone
else in the outside wczld. Tnis school has the ability to directly
access the latest infcrmmation from the most sophisticated
scientific satellites, and participate in interactive "classes"
with scientists in the field in the Amazon rain forest via
interactive, multimedia networks like the JASON Project. This
allows the students to talk with these scientists and observe them
and the rain forest on their TV screens during reqular class time,
allowing them to go worldwide on "virtual®™ field trips.

‘Experts have identified other key components affecting the
implementation of technology in schools, such as sufficient teacher
training and computer support services. However, because our focus

was on school facilities, these components were not included in our
survey.

‘Multimedia uses a single communication system (cable) to transmit
voice, data, and video, currently by digitizing voice and video.
'See, for example, The National Information Infrastructure:
Requirements for Education and Training, National Coordinating
ommittee on Technology in Education and Training, (Alexandria, va:

1994},
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HOST SCEOOLS DO NOT FULLY USE MODERN TECEMOLOGY

Although at least three-quarters of schools reported having
sufficient computers and televisions, they do not have the system
or building infrastructure to fully use them. Moreover, because
computers and other equipment are often not networked or connected
to any other computers in the school or the outside world, they
cannot access the information super highway. Specifically,
most schools have computers and TVs but little infrastructure to

fully use technologies. Some of our respondents made very pointed
comments about this:

“We live in o state where we put more technology and safety in en automobile than
we do in our schools.™

;:o are not Teady to join the information network proposed by vice President
Te.

In response to our survey questions, over two-thirds of the

N schools reported having sufficient computers, printers, TVs, laser
disk players/VCRs,* and cable TV.' However, school officials report
that about 10.3 million students in about 25 percent of the schools
do not have sufficient computers. Although most schools report
having sufficient numbers of computers and other basic technology

elements, they do not have the technology infrastructure to fully
use them. (See fig. 1 and table 1.)

Figure §: Moot Schonls Report Sutficient Computors and Telovislons but Laek of o Puby Use 7 .Y
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‘Laser disk players and VCRs were rated as one item. It could be

t?at there are a sufficient nuabers of VCRs but not laser disk
players.

'The self-reports of sufficiency may be overly optimistic for
several reasons. First, in our analyses we included as
"sufficient” responses that indicated moderately and somswhat
sufficient capability, as well as very sufficient capability. This
could indicate a wide range of sufficiency, including some
b4 resgonses that are very close to "not sufficient." Second, our
analysis of responses showed thet without eny objective stundards
with which to anchor their responses, schools indicating
"sufficient" computers had c ter student ratios that ranged froa
1:1 to 1:292 (a median of 1:11) for those schools that had
computers. About 300 schools that indicated they had no computers
said that was sufficient. (See table III.9.) Finally, technology
experts who regulerly consult with school systems report that the
level of knowledge among school adainistrators and steff of
possible use and application of technology in schools is low--

further increasing the likelihood that these sufficiency estimates
are overly optimistic.
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Tebie U: MiNions of Students Attend Schools Reporting insutficlent Capebility to S Te oy

Number of students
T 2 Poroent of seheok of {in mitons)
Fiber 0ptics cable 888 86.000 5.4
Phone lings for instructions! yse 61.2 47.000 248
C network
cavies v - 008 48.600 249
Modems - $75 44,200 230
Phone kines 10t modems 55.5 42.700 225
Compy for i Honel vee S18 40,100 20.7
technoiogy for 48.1 38.700 19.3
technology - . 348 26.000 148
Laaer cisk player/VCR 38 25.700 138
Cable TV N7 24.200 12.2
Computer printers for ingtructionsluse 293 22.100 1.9
Comouters f0f instructional use 232 19.500 103
Vs 15.9 12.200 [1]

P =

Schoois taporing six of more insutficient lecha:! =gy 519 0400 23

Even in those schools reporting sufficient number of computers,
over one-third reported insufficient electrical wiring for
computers/communication technology. Computers and other equipment
that are not networked or connected to anything else in the school
or in the outside world may be sufficient for basic or
reinforcement activities, dut they are limited in their access to
the vast amount of electronic information available and do not
allow for new information to enter the system or for the

interaction between students, students and teachers, or the school
and the outside. world.,

Over half of America's schools report insufficient capability in
modems, phone lines for modems, phone lines for instruction,
conduits/raceways, and fiber optics:

==~ In central cities, over 60 percent of schools report
insufficient networks, modems, phone lines {for modems or
instruction), conduits and fiber optic cables. Over half report

insufficient capability for electrical wiring for computer
technology.

Schools with inadequate buildings® also were more likely to
report insufficient capability to support technology. In every
area of communications technology we asked about, schools with
no inadequate buildings reported greater sufficiency than
schools with one or more inadequate buildings. However, even in
schools reporting no inadequate buildings, about one-half or
more reported insufficient capability in areas related to
interconnectivity, such as networks, modems and fiber optics.

Far from the high-tech world of interactive media and virtual
reality, many of our schools are wired for no more than film
projectors. One school district told us they use a computer bus--a
high-tech version of the 19508 bookmobile--to meet the technology
requirements of their six elementary schools. Many other issues
are also important to the use of technology in our schools--such as
teacher training and computer support services--but we did not ask
about these in our survey. As one respondent commented,

"We need technology in the schools and teachers who can use the
equipment. The percentage of teachers who can use computers is

*We asked respondents to rate the overall condition of their school
buildings on a 6-point scale: excellent, good, adequate, fair,

poor, or replace, See School Facilities: Condition of America's
Schools (GAO/HEHS-95-61, Feb. I, 1995).




189

abysmally low, yet co-guters only ‘scratch the surface of technology
that should be available to all students, not just those who live
in affluent areas. Interactive 1TV and telecommunications is a must
in all schools, yet the cost of this technology remains
prohibitively high for most small schools. For those schools who

can afford it, the cost of training teachers to use it drives the
costs up further."

Not All Students Have Equal Access to Technology

Our information shows that not all students have equal access to
facilities that can support education into the 21st century (see
table 1), even those attending school in the same district.

C Earlier we spoke about the state-of-the-art Stuyvestant High
School. Only a few blocks away, we saw an example of one of the
worst high schools in New York City. Overall, schools in central
cities and those with a 50-percent or more minority population were
more likely to have more insufficient technology elements than

! other schools. Several of our survey respondents made very pointed
comments about the limitations of their computer technology:

"Our computers are mostlg donated. What few we purchased were bought in
1984--the kids laugh at them, they have better at home.”

*racility adsptation for computer networks, video networks, and phone

access is expensive and makes justifyi urchase of ¢
more dittic:g‘.' 3 ying @ omputer hardvare

Our survey results were reflected in our site visits. Following
are some observations made during our visits:

-~ In Ramona, California, the two schools that were built in the
past five years are wired for the latest technology. We
learned, however, that some older schools needed to retrofit
wiring to increase power for more demanding technologies; one
elementary school had only two outlets in each classroom.
four teachers used their outlets at the same time, the circuit
breakers tripped. This happened about once a month.

-~ A similar situation exists in Montgomery County, Alabama. New
schools are designed to meet technology needs. However, one
school official in said that new electrical systems were the
most common renovation needed at most schools to accommodate
computers and other technologies.

-~ In Chicago, new schools, like the Andrew Jackson Language
Academy built in 1989, have and use computers because it has the
infrastructure necessary for technology. In contrast, at
another school we visited in Chicago, Computers were still in
boxes because they did not have sufficient power and outlets to
use them.

/ Many education reformers say that it is unfuir to hold students
to nationwide standards if they have not had an equal--or roughly
equal--opportunity to learn. If schools cannot provide students
with sufficient technological backup or with sufficient facilities
for instruction and survices, they may not be grovidinq sven 2

4 roughly equal opportunity for all students to learn. This is
particularly true in centrsl cities and in schools that serve high
percentages of minority and poor students.

CoNCLUSION

Most of America's schools do not yet have key technologies or
the facilities required to support learning into the 21st century.
In particular, older, unrenovated schocls reed infrastructure
renovation to lugport technology. What remains unclear, however,
is how to fund the infrastructure renovation. I would be happy to
answer any qusstions you may have.

\‘l
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APPENDIX 1
COMMUNICATIONS TECENOLOGY IN SCHOOLS

Although technology is changing constantly and quickly becoming
defined by complex interactive and multimedia’ technologies and
standards are only beginning to emerge,' it is helpful to regard
school communications technology as comprising four basic

eigctronic systems: technology infrastructure, data, voice, and
video.

TECENOLOGY INFRASTRUCTURRE

Of the four systems, technology infrastructure may be the most
important and least understood. Data, voice, and video systems
cannot operate without either the building infrastructure or the
system infrastructure necessary to support them. Building
infrastructure consists of what needs to be built into the facility
to make technology operate effectively throughout the school--the
conduits/raceways through which computer and computer network
cables are laid in the school, the cables and electrical wiring for
computers and other communications technology, and the electrical
power and related building features such as electric outlets., It
is relatively easy and inexpensive to design a new building with
this infrastructure included; installing this infrastructure in

existing buildings can be expensive and disruptive to the
educational process.

The other type of infrastructure--system infrastructure--links
up various components of the technology. For example, computer
network infrastructure consists of the software that actually runs
the networking function--linking all the computers in a class or in
the school or the computers in the school with computers in the
outside world--as well as pieces of hardware like servers--the
specizl computers with large information storage capabilities that
allow many users to share information--whose purpose is to make the
network work. Besides the network infrastructure, modems--small
electrical devices that allow computers to communicate with each
other through the phone lines--are another basic component of

systems infrastructure that links data, voice, video, and even
multimedia systens,

This technology infrastructure, although initially more costly
than the basic comguter/printet, has potentially substantially more
value. Educationaily, it can link even the most remote or poor
school with vast resources, including the finest libraries and the
best teachers for a wide range of courses or course enhancements,
like "virtual"” field trips. Financially, according to the North
Central Regional Educational Laboratory, the Internet and the
emerging video and imaging technologies could be used to change the
economic basis of schooling by drawing upon the free or low-cost
resources and services to replace textbooks and other costly
instructional materials, software, and other programs. Those funds
could then be used for additional staffing, local curriculum

development, technology staff, and ongoing local staff development,
and the like.!

‘Multimedia uses a single communication system (cable) to transait
voice, data, and video, currently by digitizing voice and video.

%See, for oxample, The National Information Infrastructure:
Requirements for Education and Training, National Coordinating

Committee on Technology in Education and Training, (Alexandria, Va:
1994) .

!IBeau Fly Jones et al. Learning, Teshnology and Policy for
Educational Reform, July 1394, Version 1.0., North central egional
Educational Laboratory (Oak Brook, YIl.: 1994).
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DATA SYSTEMS

Basic data systems include computers, some with CD-ROM
capability, connected to printers. A baseline data system enables
instructional computers to communicate with similar devices within
the classroom or the school (local area networks). Optimally, a
data system also includes computer networks compatible with outside
resources (wide area networks) such as the Internet;!? computers in
the central office, in other schools, home computers; and databases
from the Department of Education or Library of Congress.

VOICE SYSTEMS

Voice systems include accessible two-way voice communication and
messzging {telephones) systems for staff members to communicate
with each other in the building and with the school community. A
baseline system includes a public address system, some outgoing
lines and telephones serving school offices and staff members, and

_incoming lines to meet community and administrative needs.

Optimally, it also includes more outgoing and incoming lines and
sufficient capacity to allow for such developing technologies as
voice processing and voiceé mail.

VIDREO SYSTEMS

video systems provide accessibility to television communication
and all forms of video transmission from locations within the
school building as well as from the outside. A baseline system
includes capability to receive instructional and teacher
professional programming as well as commercial and public
television stations, whether through a master antenna or via cable,
microwave, or satellite. An optimal system with today's technology
also includes capability in classrooms and teachers' offices to
dial up video sources in the school media center and to conduct

two-way video-interactive classes between classrooms, inside the
school, and between schools.

12the Internet, a global communications network, is a cooperative
effort among educational institutions, government agencies, and
various commercial and nonprofit organizations. Historically, the
Internet has contained mostly scientific zesearch and education
information. However, more recently, the kind of information
accessible on the Internet has expanded to include library
catalogs, full texts of electronic books and journals, government
information, campuswide information systems, picture archives, and
business data and resources. The Internet allows three primary
functions: electronic mail and discussion groups {e mail}, use of
remote computers {telnet), and transferring files (ftp~-file
transfer protocol).
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APPENDIX II-RELEVANT SURVEY ITEMS WITH OVERALL
PERCENT RESPONSE

17. Do this scheol’s en-sise bulldings have ve sufficiont copability in each of the communications
tMMWWhMNWW&MW
techaolegy? Circle one for EACH element listed,

e PeuceptofSchools =~ = 0
Very Moderakely  Somewhat Not
Iechaology Elements Sufficient Suffickeat  Sufficient Sufficient
c ters for instructional
N=77.400) 11.1 30.6 331 5.2 )
Computer printers for
nsuucmf{i use (N.TI 412) 9.7 21.9 33.1 293
Computer networks
instructional use (N-71.3$0) L 3] 183 212 518 LY
Modems (N=76931) 49 14.0 236 5158
Telqhon lines for
modems (Nw76.936) 69 13.7 239 555
Telephones in instructional
wreas (N=76,827) 15 126 138 61.2
Television sets (Nu77,211) 198 kXN 307 159
yers/VCRs
(N--‘I6.819)l’l 17 254 338 33s
Cable welsvision (N=76,459) 2.1 239 23 . 317
Condualmmys for
cd’lcl (N=76,987) 14 1.9 20.1 60.6
Fiber optic cable (N=76,015) 35 43 55 868
Electrical wiring for
techaology (Ne77,437) 73 17.7 284 46.1
Electrical for
echaology - (Ne77414) 124 1%} 287 346
18. How many computers for instructional wse doss this school have? /nciude computers at
both on-site buildings and off-site insiructional Jacilities.
{Range 0-1800
. COMputers for instructionsl use {Mean $0.7
{Medim 37.0
19. How weil do this school’s on-sife bulldings meet the functional requirements of the
sctivitios listed delew? Circle one for EACH activity listed. b
—PacetofSchools
Acivity Yoor Well  Mderately Well  Somewhat Well Not Well At All s
Small group instruction (N=77.606) 324 373 207 9.5
Large group (S0 or more
studeats) instruction (N=77,178) 107 244 26.7 332
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— PoccemofSchooly 000

Very Moderately Somewhat Not
Techacioey Elcments Sufficient Suffickenl  Sufficicat i
Siorage of siternative student
stscesmaomt maderinls (N=77,058) 18 42 367 313
Display of altemative student
asessment materisls  (Nw76,797) 19 2695 379 216
Puan upport activities, such
nuuhb. oc. (N=77,496) 123 297 435 238
Social/Health Care Services
(N=77,436) 10.8 30.1 k73] 210
Teachers’ planaing (N=77,397) 2.6 374 289 13.1
Private areas for student
ad testing (N=77,530) 14.6 84 313 25.7
Laboratory science (Nw76,344) 1.2 214 254 420
Library/Media Center (N«77,701) 09 353 265 134
Day care (Nw72,083) 43 19 103 ns
Before/after school cars (N=73,335) 6.8 183 192 5
DATA TECHNOLOGY ELEMENTS
Tabie M.1: Majority of States Report
That st Least 5O Percent of Sehesls Poroent of 90heeis with six or mere
Have Six or Mors Insufficient Insuificiont eshnolegy festers Satee
Technelegy Kloments 0-9 Nevaoa. South Dexots
30-39 Araness. lows. Kemtucky. Mirresota.
North Dahota. Perneyivaria. Texss.
Wyoming
40-49 Anzong, Colorado. Georges. Ircrana.
Konees.
Now Jorsey. Woat Viepme. Wisconsn
%059 ¢ Ownctof C
Lovisions, . MESOUr,
Now York, ONg oma, Caroling,
onresssd. Uk, Verment, Virgires
©-0 Catlernia, idaho. Wincie,
Mossachusens. Maine. Michigan, Norh
Caroling. New Hampehire, , Anode
-9

Note: Somping errers 1ange & 7.1-11.5 pareant.

Tobie M.2: Pereant of &
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Sote Computors _ Primiors Netwerhe  Medeme for modome _ inesruetionsi eres
Noowme 321 ». 0 "7 N4 X
Aesxa %3 . .4 %0 0 0.9
Anzone 156 184 “s__ woe CX] o1 e
Araress ] 1. N7 % Y) "

Coniomis FIX] N7 we 703 X w

Conredo 0¥ e IC e N6 [

Comnecieut CC R T e s2.7e
Oviewers u®  ur  er___eo ne "X
Dignct of Cormbee ac__ e 3. ey 2.r 2.0
flonde O 04 LN ) [} -3
Gacrge 1, 1.7 N “0 0 77
o] n0___wur__n 7 ™1 7
198h0 . 1.4 3 [ . 2.1
Wrcey 02 00 [1Z (%] X [TH
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Tobie M.2: Percent of Soi Reperting ineutficlent Tech QMM‘; fofn i 4

Phene Nnes
Yo Computers  Pricners Networks  Modoms for nx lﬂm:::\: oree
inciene 18.5 10.9 42.1 $0.7 $5.0 582
lowe 183 16.8 438 485 4.0 85.4
Kansse 220 2r.? 440 473 444 81.7
Kentuesy 121 19.0 358 $72 $8.7 7%
Loussiara e 386 825 595 ess 87
Maing N 18 629 89.6 638 694
Marylang 21 .304 X 823 667 870
Massachuserts 25 43 10 70.4 K 68.9 719
Michgan 369 iss 633 641 581 634
Minrgsota 25 217 as 27 a“uo 414
Missisy00n 169 202 e 538 55.8 627 )
Missoun ) 328 524 605 591 654
Montana 171 190 478 468 s $3.2
Nebrasks 12 10.1 4. 55.50 457 “ae
Nevada 144 159 269 26.2 262 271 «
New Hempstrg “e Q9 65.80 6.4 54.8¢ 66.4°
New Jorsey 200 245 4180 20.10 2] 529
New Moxico 362 4“9 69.6 79.0 585 573
New Yorx 202 242 “40 489 553 579
North Caroiing 301 333 51.1 82.2 628 738
North Dakota 173 198 2.7 40.2 365 48.9
Otvo 38.2 $0.7 71.8 740 70.5 762
Oklahomg 229 330 $08 6.4 $77 60.0
Oregon 38.2 a8 86.2 59.8 65.1 656
Pennsyivara - 182 19.4 $0.2¢ $4.7% 4.2 4.7
Rhods islang ar.a 427" 9.3 67 3¢ 52.14 673
South Caroling 330 38.1 58.1 55.2 $0.3 615
South Dakota 93 99 70 70 35.4 420
Tennessee 204 228 480 82.7 65.6 646
Taxas 12.8 15.6 NI L) 38.4 440
Utah 6.9 79 2.7 844 710 75
varmont 2.7 Ny 65.7° 55.9% 61.4% S8 10
Virgiong 13 kIX] 58.5 54.1 529 $8.0
Washingion 320 398 60.5 618 81.1 66.3
West Virginig 10.8 172 329 560 515 s
Wisconsin ’ 2.4 248 446 454 464 589
Wyoming 9.8 13.2 2.7 41.4° 338 448

Mmcmm'mtnmmmw RONI0NNes Marked wien

8 Junerscript mmmmbwmhmnmnmm:m
13 percont, W & uoerscriee *D° heve

merked $mpling ertors equal 10 o rester
Mﬂmmmbumﬂmhwms 56 high for 8ate tebine Decause
ey 419 1ot 8ciusied Mt Srie Decxieien camecson ey benen

Tadia i, 3: Percent of Schoela Reperting inguficient TM 9—Video snd Building Infrastrusture—by Stete

Stata Telovision m Coble TV Conwuite Cable Wiring Power

dr30ama 150 e 33 819 748 441 339

Alageg 353 463 $5.8 874 309 521 4“7 ‘
Ar-zore 168 Q.1 304 560 8 6.3 2786

Arkansas 88 21.8 128 431 85.1 41 198

Cantoenig 210 a2 49.9 97 920 831 5568

Cowrage 169 KXl 200 aQgn 88.2 EXD 27

Connecrcut 251 33.00 Q4 82.9 9123 85 1¢ 4H 4
Oelawara 32.8° 0.9* 454 76 9 93.3 o0s 48

Drstrict of Colwntra 216 J1 4 3¢ 50.0% b 4890 41 40

Flonda 86 209 19.7 (14 ] 340 84.) 419

Georgia 140 200 120 $70 07.1 440 kK]

Hawar a7 290 100 02.1 L2 781 814

‘dano 2.0 443 427 723 910 $12 0

) 233 4.7 434 0.0 070 828 411

Incnang 129 24.0 ar $2.3 020 491 320

iows 43 2.0 13.2 . 400 840 N3 15.4

Kansay 17.0 .0 12 $7.3 95.0 40.7 136
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Laser dlek

State Tolevision Paysr’VCR  Coble TV €. Cable Wiing Power
Kencky 32 32 80 498 78.2 38 251
Lovigi 18.4 40.4 a7 818 7.7 412 k1)
Maing 9.7 43.7¢ 4.2 728 940 “0r 8.0
Marylend 0.2 52.1 3.5 1.9 1.8 L %.0
Massachusetts 4.9 .00 44.2 739 8.1 08 o0 #
Michigan 271 421 27.1 6.7 5.4 $1.0 343
Minnetola 17.3 31.8 274 449 723 T4 2.2
Misseepo 48 8.7 s $5.0 65.0 268 199
Migsourt [ 20.0 17.3 $3.2 879 .7 260
Montana 14.8 25.4 420 621 81.7 xe 249
Nebraska 1.7 1.8 Nno 2.4 833 k<Al 212
Nevads 4.1 13.9 148 438 782 8.4 231
New Harmnpahirg 7.4 Q. 2. 004 088 s k14
New Jorsey 11.2 24.9 S 5.2 5.0 41.2 342
New Mexico 15.4 S48 $1.8 773 87.1 4.8 42.1
New York 24.7 3.1 389 585 423 $0.7 347
Nocth Caroling - 18.2 0.9 248 0 92.3 $5.4 418
North Dekots 18.1 0.9 278 380 963 k) 177
Ohio 16.0 4.1 313 788 95.0 6.0 08
Oxianoms 18.8 382 328 S48 817 414 ‘323
Oregon 29 5.8 233 8.0 [ 14 60 37
Penrsytvane 13 4.7 274 410° 060 322 174
RArooe Iyang 2.4 410 173 740 908 84 2 4800
South Cvoiina $8 233 208 829 871 411 P2
Soutn Dakota 8 224 138 43.3 97 29 148
Tanresses 89 371 7.1 $8.0 943 388 254
Texas 8.7 17.0 318 48.0 330 28 223
Ulah 48 22.1 94 $38.3 9.3 %8 8.7
Vermont 100 3.1 $7.0¢ 9.3 5.0 0.3 8
Virgeg 4.1 8.7 10.4 78 0.8 kA 28
Washwngton 15.0 412 349 810 8.3 470 351
Waest Virginia 42 2.8 14.4 "o NV2 3.2 100
Wisconsin 13 242 208 828 [ X X3 34
Wyoming 1 1£ 212 40.1* 0P 330 296 18.9

Nete: Samping (rrers 510 3000 a0 & 11 POrcent uniess eiherwies Aeled. marhed wh

.mw‘mmmﬂbv SN NN 11 DOICON Bt 100 an

13 percent. Respernes Wil & uperaerint SAMRIng Grers SQui 1 o @ Sbier

thin 1) percent Sut es Shan 18 percent. Sampiing amers Moy 99 Nigh for 1I0 10DIS BICIUNe

they we st Sopuiation
Toble W.4: Porcont of Scheole L |

Toohnok Urben

perting »
Elements by Cammunity Type

Toshnwiogy slement Cortral oMy large lewn _smel tewn
e optic cable 0.2 e oY
Conouts 1) "o e
Phone Ines in insiruckonel rees ws 0 sTe
Modwre %0 %8 538
Networks 03 %08 “s
Phone Ines for (1E] %3 e
EwcTicss wiring for o o o -7 @1
Ewc¥ic pewe: for communicaions technology ) £ P
Lovar Gok playwiVCRe N7 %2 £
Pricters N1 N7 B3
Cole v N0 28 200
Compurs 317 28 FI¥)
™ 188 171 133
Six or mors ureeNelectry Nchvology Shments 20 520 ui

Noty: Somping evers 1ange £ 1.71.0 poreent.




Tobie 11.5: Percont of Schools T T ——
Reporting insufficient Technology

Teohnelegy slement Slementery & y &
Elements by Lavel of Scheol Fiber ontic cable 8.3 829 847
Condults 633 53.1 008
Phone knes in inslructionsl sreas 844 53.2 528
NModerme 80.9 484 $4.1
Networks 54.6 429 536
Phone Knes for modems 8.4 478 $23
Elecirical witng for oy 48.7 ».2 429
Electric power for oy 3.7 2.1 08
Laser disk playwNCRs 4.9 30.1 29.7
Printers N7 23.2 B9
Cable 1V 3.7 W 427
Compuers 210 20.3 222
v 17.3 19 149
Six or moce unestisiactory uchtmm $5.7 425 $0.9
Note: Sampliny emors renge 1 1.4-4.0 percent.
Tabie 1.8: Peccent of Schools L
P g Insutficlent T Percent of Y in
IIOMHQIWWO'M Lessthen S5.Sto 208Ste  Mere then
Students Technology ok $85 204 %04 $0.8
Fiber optic cable . 856 862 882 383
Conduis - 593 562 658 629
Phone knes i insructionsl areas 607 §94 6068 849
Moderne 559 $2.7 599 831
Networks 489 408 562 $8.0
Phone lines for modems 540 512 587 599
Electrical wiring for communications
technoiogy 423 447 489 $38
Elactric power for communicstions
lechnoiogy 303 0S8 263 448
Laotr disk pleyerNCRe NI 24 kik3 8.4
Printecs 271 285 203 334
Cadie TV 282 287 339 414
Computers 235 49 256 200
Ve 130 154 147 223
Six or more unsatistactory echnology @7 %00 S 74
Note: Sampling ervors 10nge 2 1.0-4.0 percent.
Tobie H1.7: Percent of Schoole e E—————————
9 insufficiont T T gy o Northeost  Midwest Souh Woet
Elements by Geographic WN Fiber ontic cabie %S 85.7 X 94
Conduds §72 618 560 690
Phong Knes 1 instrucionsl aeas 92 609 620 619
Modems 53.9 (14 ] $49 839
Networks 520 433 4568 590
Phone knes for modemt 51.0 $$.1 542 616
Electricat winag for
communicasions 472 4.9 409 550
Electric power for communic sions
3.8 340 30.4 4268
Lasec disk piaye/NCRs 7 38 9.7 8.7
Prictocs 2768 314 256 e
Cable TV 33.4 283 284 413
Computers 237 282 21.7 301
Tvs 220 197 1) 189
tmﬂmmm $0.8 $2.9 471 $99
Note: Sampling 6/rs range 4 1.6-4.5 percont.
b
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Table 1.8: Parcent of Schools

Reporting ineutficlent Technology
£ by P of

Approved for'rm of Reduced Lunch

Paccont of students sppreved fer free or reduced

Lessthan 20t0iese 4010 lees Mor
Tschnology slement 20 then 40 then 70 more
Fiyer optic cable 86.9 86.3 879 889
Conduits 9.2 604 64.1 622
Phone lines i instructional areas 57.9 599 643 682
Modems s2.1 $6.1 624 619
Networks 48.0 501 $63 54.3
Phone lines for modems $1.7 562 574 595
Eraciical witing for
communications \echnology 45.7 435 (24 a7
Eleckic power for communications
technology 32.2 320 355 8.1
Laser disk pleyerVCRe 23 0.8 378 Js.1
Printers 2.7 28.4 333 30.0
Cablie TV 255 8e 318 378
Computers 209 3.7 280 254
Vs 14.5 124 182 173
Sax or more unealistaciory
lechnology ehments 47.7 49.8 56 0 58.1
Note: Sampting errors range £ 1.7-3.9 percent.
Table {I1. 9: Average Number of Studunts per Computer by State
e ] ——— e ]
Mok Sudents per > ale Sudents per somputer
Alsbame 168 Montana 19
Asda 8 Netrasks 103
Aizona "ne Nevada 214
Akanses 125 Newh |' 208
Calliomia 211
Corado 128 New Jocsey 35
Comecicnt 145 New Maxico 108
Dolowsrs 17.7 New York 158
Oiswrict of Colurmbia 172 North Carolina 13.4
Poride 121 North Dakota 87
Secrgle 138 Ohio 283
Heweli 158
idaho 27 Ouishoma :::
Ninolg 189 Orego .
Incisne 1.1 Penneytvania 148
lowa 109 Ahode isiand 2148
Kansas 99 South Carolina 124
Kentucky 102 South Dakota 90
Lousiana 208 Tenneesee 18.7
Mane 169 Toxes e
Maryland 149 Ush 17
Massachusetls 156 Vemont 169
Michigan 199 Vieginia 12.7
Minnesota 10.2 Washington 13.7
MiSussiDDn 145 Weat Virginia 12.9
Missouri 152 Wisconsin 10.7
Wyoming 70

Note: Samoie errors range & 1.1-49
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RATIO DOWN

Senator COCHRAN. I am going to recognize Senator Jeffords for
any question that he might have first.

nator JEFFORDS. Thank you, Mr. Chairman. This has been
ger:bably the most exciting hearing I have been to while I have

n in Congress.

I think it is just fantastic that you have gathered these witnesses
to let us know that there is hope to get our educational problems
under control.

I appreciate you recognizing me early. I have a date every Tues-
day at noon at Grant School with my third grader to read, and so
I will be leaving shortly to go over and meet him. But I have a
chance to get around a lot of schools, being chairman of the Edu-
cation Committee in the Senate.

You mentioned, Dr. Hayes, that the average is down to 12 per
student. That shocks me, because in my visits I have not seen
many schools with that kind of a ratio. Does that mean 1 hour per
day, or what does that mean?

r. HAYES. It is not quite time access. It is simply taking the
physical number of instructional computers in the school, and di-
viding it into the number of students.

But it sounds to me as if you are going to a third grade class-
room, you are looking at elementary schools, where the ratios are
reallﬁ typically worse. Our secondary schools have been the place
for the early adoption of computers, and the continuing better ra-
tios exist.

So if you are finding 20 students per computer in elementary
school, I would not be surprised.

Senator JEFFORDS. Yes.

Ms. FULTON. Senator, we did try to look at just not the numbers
of eomrutera, but the way they are being used, and how much they
are being used, and we had a survey of computer coordinators who
8 that students use technology 2 hours a week as a total
in all of their subjects, but then there was another interview at the
same area, and the students said it was about one-half that much.

So the numbers do not tell the story. The story is, in fact, how
much teaching is going on with them.

Senator JEFFORDS. Yes.

Dr. KELLY. There is also data to show that when schools early
adopt computers, they typically adopt them in a lab configuration
which constricts the amount of time that students have access, an
who has access.

And as they move on to technology awareness, then they move
the computers from & lab configuration into a classroom and a

teaehlng configuration.

So what you may sbserve is, you go into a school in which there
is r.o computer in the classroom, that, in fact, all the computers are
L(l)catod in labs, to a variety of mixes of those, between labs and in -

ass.

Senator JEFFORDS. Well, I have seen the worst and the best. I
tell you, I was at one school in New York City in a six-story build-
ing, and they had about half & dozen computers on one floor, and
they had 1970’s software.
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It was a sad thing. But that teacher was in love with it, and she
had gone out and bought some software with her own money. We
have incredible needs in some of these places.

We have other means of communication techniques now, such as
new direct linkage from 16-inch dishes.

Is it not risky to gamble that telephones are %cl)ing to be the pri-
mary means for technological advances? Is that a gamble we
should make, and try to fund, or are there other technologies which
are soon going to be available and cheaper?

Ms. FULTON. I do not think there is any one answer. Much of
what depends is what is in place in a community. Some places
have very strong cable systems. Other places have fiber optic laid.

There are some interesting exam%es of trying wireless tech-
nologies for some of the connections. But in each of these, even in
the wireless, they tend to use them for more local application, and
the access to a broader link may still require the computers and
telecommunications links.

So there is no one answer. I do not think anybody is putting all
their chits in one place.

Senator JEFFORDS. What needs to be done to get our teachers up
to speed? What does it take?

Dr. HAYES. Well, one thing is to #*ve them a computer or to pro-
vide them access. Our studies show that fewer than 30 percent of
teachers in the United States actually have exclusive use of a com-
puter at school, as I believe Kathleen alluded to earlier, as did sev-
eral others, that means that they have a less technology-driven en-
vironment at school than they do at home. So I would suggest get-
ting teachers a computer as a foundation to that process.

r. KELLY. There have been some very effective models on look-
ing at what is the best, quickest way to have a teacher to be able
to use computers in a teaching, learning environment.

One of the successful ones has been to provide a teacher with
some inservice, perhaps as much as 40 hours of inservice, and then
send the comguter home for the summer, and make it part of the
teacher’s regular environment, in terms of being at home.

And then when the teacher comes back from the summer vaca-
tion, it is very interesting to see what kind of gains have been
made in terms of infusin%the use of technology into their work en-
vironment as a tool for themselves, so they can graduate and use
it as a learning tool for their students.

But you have to keep in mind, how much time does a teacher
have in the classroom itself. I mean does a teacher sit down at
their desk? Do you want a teacher sitting down at their desk all
dafr using a computer? I do not think so.

think you waiit the teacher interacting with the students, and
you want the teacher using the technology as a teaching tool, but
lt;lrag they have to become computer users themselves on a personal

asis.

Senator JEFFORDS. Well, I want teachers not to be afraid of com-
guters. I recognize they will not all be experts, but at least, my

eeling is, from visiting school districts, the problems teachers
haveﬁas well as the rest of us are relatively simple. However, as
ou

Y ave seen, even the members here grapple with these prob-
ems.
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Senator COCHRAN. Well, wait a minute. Some of us were not
grappling. [Laughter.]

Senator JEFFORDS. But that is a serious problem. I have to leave,
but I just want to thank you again. I have so many questions. This
is so incredibly important for us to get up to speed as fast as we
can, but I can see the cost involved.

And the GAO, I know you just came out with a study recently
‘on school buildings for Senator Moseley-Braun. Did that include in
it, do you know, the needs for technology separately, and a way to
measure the needs for telecommunications infrastructure?

Ms. MORRA. We have a lot of information, not only nationally,
but for each State. For example, we came out with a similar ratio
of kids per computer of 11 to 1, but it really varies by State. So,
for example——

Senator JEFFORDS. Well, again, is that a certain grade level, or
is that from 6 to 12?

Ms. MORRA. The numbers that I am reporting now would be K
throuﬁh 12, but some of them we can break up by elementary and
secondary. And certainly, computers are more prevalent at the sec-
ondary levels than at the elementary school levels.

But we see a range, overall, in K through 12, for example, of
some States that have a ratio of 7 kids to 1, but other States that
have a ratio of 21 kids to 1. So things really vary.

But one of the biggest points that I think comes out of our study

is the inadequate, insufficient electrical wiring. What we even saw,
when we went around to some of these places, for example, one
.achool in Chi , they had a lot of computers sitting there that
they K:obably added into their ratio, so they may have looked like
they had a good student-computer ratio, but all the computers were
sitting in piles and boxes in this room, because they did not have
the electrical wiring to plug them in.

We heard of other schools, for example, where the teachers said,
well, you know, I would like to use the computer, but our class-
rooms only have two outlets each, and if four of us use the two out-
lets at the same time, we trip the circuit breaker.

It happens once a month, as is. This problem of schools only
being wired for film projector, is a very serious, very real problem.

Senator JEFFORDS. My last question is: Taking into consideration
the amount of capital that will be necessary to try and increase
these ratios, what happens to all the upgraded computers?

We just upgraded all of ours in Congress here. Is there any way
that annybody tries to see how we can get those to schools, if they
are still useable? There must be millions of older computers float-
ing around.

s. MORRA. We saw in our trips a lot of donated computers,
which was good, but the one thing that—it does not allow any kind
of networking, and it created problems in that all these different
computers require different kinds of software. You could not do a
lﬂl'ﬁe group and have students all using the same software. You
could not have students talking to students, because these were all
different kinds of packages, different s of equipment.

And that really is a proiwlem when they get this hodge-podge of
equipment in the classroom.




201

Ms. FuLTON. I was just going to say, one of the donations that
we have seen is very often when high schools upgrade, then they
send their older computers down to the elementary schools, so
there are lots of different ways these things are happening.

But teachers are usually so eager to get whatever they can get,
that even with these problems, at lear¢ the ones who are com-
fortable with the technology, will say, well, I will figure out some-
thing, and I can use this for some activities, if not for everything.
Soh s(ime of those programs at least are putting more into the
schools.

Dr. KELLY. One of the things you have to keep in mind, though,
is when you talk about teaching and learning, there are some fabu-
lous things that are coming out on the market that have either
been spurred by Federal Government funds, or State funds, or
whatever, they require high memory, they require speed.

Teachers see those things, they get excited about the things that
students can do with those things, then they turn around, they go
back to their classroom, and they have an old Apple II-E, with
some old software, and they get very, very frustrated.

They get very frustrated at being ’fpereeived as second-class citi-
zens, always with the castoffs. So if we are aio;ing to try and get
people, or continue to get people enthusiastic about it, we are going
to have to put our priorities where they belorﬁ;

Senator JEFFORDS. Thank you very much, Mr. Chairman.

Senator COCHRAN. Thank you, Senator Jeffords, for your attend-
ance and particigation at the hearing. You have made an excellent
contribution, and for that we are very grateful. You are also Chair-
man of the Education Subcommittee again this Congress, and we
know you have a lot of influence in these matters.

Let me ask another ctestion. You were talking about students
having access to computers, and the availability of computers in
the classroom, and teacher training, and the like.

It occurs to me that we have gotten to the point where we ought
to consider requiring teachers, before they can be certified as teach-
ers, to be eomiuter literate. 1 do not know why we do not do that.
Does anybody have a reaction to that?

Ms. FULTON. There are a number of States who required that.
We have a list in our report that shows that, and it has increased
somewhat, but not that much even since our 1988 study.

I think there are 18 States that require that of teachers, and be-
fore it was something like 12 States. But, again, how you define
computer liturate keeps changing as well. But there are lots of
ways that States can encourage this in the way they set up their
re%uirements for new teachers.

r. KELLY. I am one who teaches one of those classes——

Senator COCHRAN. Of teachers to use computers.

Dr. KELLY [continuing]. Of teachers—yes; it is called a clear cre-
dential requirement in the State of California, to take an edu-
cational technology course.

Now, the legislation does not say course. The legislation gives a
set of competencies that teachers must have in order to be able to

have a certain certificate. But the difficulty we have found in Cali-
fornia is twofold.
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Either the university itself does not put educational technology
to the forefront, so the kind of technology that the teachers are
coming out with is behind what the schools have, or it is the re-
verse, the university has put resources into it, those preservice, be-
coming teachers are very well aware, they go out into a classroom
very enthusiastic, and they have nothing to work with.

nator COCHRAN. Well, we all use our own experiences, like
our story about your daughter and the computer experience she
ad. I think about when I went on the board at the Air Force Acad-
emy, one of the things that impressed me was that each entering
new student at the Air Force Academy is issued a computer.

Standard with the uniform and everything, you got a computer.
It is in your room, and it is your computer, and you use it for the
4 years you are there, so when you come out of that experience, it
is just part of your education. You are competent in using it, obvi-
ously comfortable in it.

I wish that it were such that all of our colleges and universities
had the same kind of opportunit&oto ive all their students.

Dr. Miller pointed out that Kodak is not in the business, and
most cor%panies are not, of providing remedial education for em-
ployees. You expect that people come to the job with a certain level
of competence, education, and abilities.

I think we are going to have to start expecting that of teachers,
too. They should come to the job of teaching with a level of com-
fﬁ)tence and familiarity with technology, and computers, especially.

e should not have to be taught after they get there how to use
them, but should know before they get there how to use them.

What is your reaction to that, Dr. Miller?

Dr. MILLER. Well, I agree, absolutely, but I cannot stress enough,
also, the need for constant retraining, too. As was pointed out ear-
lier, the teacher training that is going on now in the few States
that do have requirements—and I actually taught at the University
of Missouri 10 years ago, and was one of those people teaching
teachers how to use computers.

Those people who came through my program 10 years ago, I hope
have had some retraining. [Laughter.]

But we certainly expect it in the business world, and I would as-
sume that the world of education is no different.

Senator COCHRAN. Well, I cannot thank you enough for the con-
tribution you have all made to this hearing. We have had, I think,
an excellent hearing.

Senator Jeffords’ comment about it was the most exciting and in-
teresting hearing he has had an opportunity to attend since he has
geen. in Congress mirrors my view, too. This has been an excellent

earing.

First of all, I want to thank Doris Dixon, who is my staff member
whose inspiration was the cause of our having the hearing, and
then organizing it, and inviting the witnesses, arranging it. Thanks
also to the other members of our subcommittee staff, Bettilou Tay-
lor, Richard Wing, and Meg Snyder, who have all contributed so
much to the success of the hearing.

Again, I want to thank PBS for setting up all of the equipment
that we used today, and having staff members available here to
help us understand how to use the laptops that we put on the
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desks instead of in our laps, and all of the other equipment that
we had the opportunity to use today, all worked together to make .
this an excellent hearing.

To all the witnesses who came from far and near, thank you
very, very much for doing that.

I think the hearing record that we made today is going to serve
a very important purpose to help us make decisions that are based
on reality, the facts and the needs. In view of the budget con-
straints, the quality of our decisionmaking now is more important
then ever, about what we fund, and at what level we fund it at the
Federal level.

It is going to have very important consequences, in terms of the
quality of our education system throughout our country. It is quite
a sobering challenge that we face, and your being here has h:lfed
us do a better job of that. For that, we are very grateful to all of
you.

CONCLUSION OF HEARING

C};Pl}e subcommittee will stand in recess subject to the call of the
air,

{(Whereupon, at 12:15 p.m., Tuesday, April 4, the hearing was
concluded, and the subcoramittee was recessed, to reconvene sub-
ject to the call of the Chair.]




Material Submitted Subsequent to Conclusion of
Hearing
[CLERK’S NOTE.—Additional material was received by the sub-

committee subsequent to the conclusion of the hearing. The state-
ment will be inserted in the record at this point.]
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STATEMENT OF JOHN CRADLER

One of the most important issues facing Congress is to work with business, education. and the
states to enable the nation’s schools to betier prepare students for a technological workforce and to
ensure that education has a place on the National Information Infrastructure, This document
provides background and important information for national leaders concemed about education, the
information infrastructure, and related issues for the Federal Government,

L. Wh, are technology and telecommunications important for education?
A review of current research and evaluation findings from studies (1993) has determined that the
integration of wechnology and telecommunications into education...

* Improves atitude and confidence—especially for *at-risk” students.
* Provides instructional opportunities otherwise not available,

¢ Increases and expands leaming opportunities.

* Increases mastery of + acational and work force skills.

* Significantly improves student problem-solving skills.

* Improves writing skills as a result of using telecommunications.

Another review of technology and reform conducted by the Council for Educational Development
and Rescarch (1995) concludes that for technology to be effectively applied in schools...

* Schools should not support a technc: 3gy design that docs not empower learning.
* Schools must conncct technology to puwerful learning designs.
* Schools must. from the outset, plan on connecting their technologies to the NII.

Other studics show that the Federal government has alrcady played a sit;niﬁcam role in supporting
and leveraging cffcctive uses of technology in education. The Office of Educational Rescarch and
Imgmvcmcnl (OERI) has funded many studics and developmental projects and ¥mgmms that have
and continue to help states implement and procure local funding for technology in education. Far
West Laboratory (FWL) and the South West Laboratory for Educational Research completed major
OERI studies on distance learning. These studies showed that distance learning generally is a very
cost-cffective strategy for bringing, previously unavailable, quality instruction (o rural areas of the
country. The studies provided ongoing feedback 1o the developers of the programming 10 ensure
alignment with high academic standards, interesting progeamming to meet needs of diverse learnct
populations, and provided information needed to inform states about ways to adopt, adapt, and
provide local funding to sustain these resources.

The Regional Educational Laboratories in collaboration with the federal and state governmental
agencics and business and industry are expanding efforts to conduct applied research and
evaluation needed to support high quality local applications of echnology in education. The
Improving Americas Schools Act (LASA) provides needed incentives and guidelines to promote the
expansion of research and evaluation needed to education and policy makers informed about
Udrel:sngnt and rapidly emerging benefits of technology to enhance seaching and leaming in the

n tales.

3. Do information technologles contribute to needed education reform?

We know that technology is rapidly emerging as a critical component of education. Research has
consistently shown the benefits of distance leaming and telecommunications. For example, Far
qubomm;famuwmmnmwms.nmmw the impact
of Educational Technol from 1984 to0 1991, has conducted extensive research on the
Califomia Model Technology School Projects, and has recently crmnleted studies of the TEAMS
Star Schools Program and the Hughes Galaxy Classroom Distance Leaszing Program, Currently
FWL is conducting a comprehensive staie by state analysis of state educational technology plans
and legislation. Findings are as follows:

Technology alone does not have a significant effect on teaching and leamning. . . it is a tool that
when with tested and instructional practices and curriculum can be an effective ingredient to
foster change. Examples of the many findings from federally funded studies show that for
technology applications are effective when

* teachers integrate technology into cusrriculum and instruction

¢ technology offers omldu for students 1o solve 'pmblems and construct solutions.

* teachers and admin jointly plan for the use of technology.

¢ government promoics applications of technology and development of software and
video programs that meet educstional content standards.
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* policy leaders and administrators at all levels of government and business work
together to promoe the planned use of technology to support teaching and Jeaming

2. To what extent is telecommunications access a priority for education?

The NCC-TET, representing a consensus of over 85 national professional education, business,

and trade associations, developed 19 requircments for education and the National Information
Infrastructure (1994), which are summarized as follows:

Access Requirements

* Ensure that all leamers have affordable and equitable access to the NIL.
* Ensurc that the NII is accessible in a varicty of leaming environments.
* Develop a variety of sustined public and privaic
4 partnerships and funding.
¢ Make public and private information resources
available.

3 Application Requirements

* Coordinate NiI-related education activities conducted by Federal departments and
agencies.

* Develop and disseminate NII guidelines for education.

* Identify and disscminate effective education and training applications.

* Integrate applications of the NII into education reform.

* Develop quality education and training applications.

¢ Conduct research on the education applications.

* Promote professional development and technical assistance.

* Support on-going evaluation of the effectiveness and impact of the NII.

Technical Requirements

* Emphasize interactive, broadband transmission of interactive voice, video, and data.
* Provide seamless interconnection among networks.

* Guide the develgﬁneut of voluntary standards to promote interoperability.

* Ensure that the NII is easy to use.

* Develop “navigation” sysiems for locating resources on the NII.

* Stupport user collaboration.

* Create adequate security measures for network resources.

The Council of Chief State School Officers (CCSSO), under cooperative agreement with the
National Telecommunications and Information Administration (NTIA) of the US. Department of
Commerce just released a report on telecommunications and the National Education Goals through
it's “USE IT" project. USE IT makes recommendations for the federal role in education and the
NII drawn upon the expertise of key individuals from education, government, and private
industry, as follows:

* Education agencies at all leveis must support development and use of distance-learning
to achieve the National Education Goals.

* The telecommunications industry, distance-leaming service providers, and regulatory
agencies must support and develop distance-learning delivery systems that are
compatible and interoperable.

b ¢ Federal govemment should promote public/private dparmerships for distance leamning
and support regional and statewide applications of distance learning as an integrated
national resource,

+ Federal regulatory agencies must develop policies that ensure affordable rates for the
educational uses of telecommunications resources.

t * Federal and state agencies, in cooperation with the private sector should develop new
resourccs for investment and capital development for distance leaming.

* National authorities should undertake awareness and cutreach activities to inform
cducators, business and industry, and the &:blic of the value and importance of
distance leamning to achicve the National Education Goals,

4,  What is the current reality regarding access and use of technology in schools?
Recent surveys show that we are developing a nation of education *haves’ and *have nots’ with
respect (o educational access and use of the information highway.
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The National Center for Education Statistics (1995) reports the following:

* Overall, 35 % of public schools have access to the Intenet but only 3 % of all
instructionzi rooms (classrooms, labs and media centers) in public schools are
connected to the Intemet.

* Funding is the major barrier most ofien cited in the acquisition or use of advanced
telecommunications in puhlic schools.

* Seventy-five percent of public schools have computers with some type of
telecommunication capabilities (i.c.. local area networks or wide area networks).

* Smaller schools with enrollments of less than 300 are less likely to be on the Internet
than schools with larger enrollment sizes. Only
30% of small schools reported having Insernet access, while 58% of schools with
enroliments of 1,000 or more reported having Internet access.

An Amesican Electronics Association (1995) survey concludes:

¢ The NII in schools would benefit cu&iculum content, increase computer skills for
students, increase student mosivation, provide greater opportunities for students for
independent investigation and research, and increase access to information for
educators. .

* The NII would equalize opportunities for economically disadvantaged and disabled
students.

* In order for the NII to be successfully implemented in schools, sufficient funds and
equipment, adequate training of educators on the availability and use of information
technologies, and inexpensive access to ielecommunications is essential.

A recent report from the White House Office of Educational Technology and Policy (OSTP)
reporicd that less that one percent of the amount expended for R & D in technology-related defense
training is expended for similar purposes in educaion. This statistic is also commonly reported for
business and industry in comparison to education. This suggests an important reason that schools
are as FCC Chair Reed Hundt would say:

“there are thousands of buildings in this country with millions of people in them
who have no telephones, no cable television and no reasonable prospect of broad
band services. They're called schools.”

Many other leaders of this country are making similar observations about the nation’s schools.
The Speaker of the House, Newt Gingrich recently stated that all students should have access to
the internet and that all persons should possess a laptop computer.

5. What can the federal government do to help ensure that teachers and learners
can access and benefit from the information highway?

Their is little doubt that the federal government should play a strong and active role in regarding
education and the NIL  As this report documents, there has been much attention to this issue and
in every case, findings gencrally suggest that the federal government should provide the policies to
ensure education access along with necessary research and development to offer the models and
guidance needed by states and localities for the successful design and application of technology in a
variety of learning environments. To some exient the Federal role in supporting technology in
cducation has already been defined and recently put in statute with the &Ms 2000 and the
Improving Americas Schools Act (IASA). This legisiation established:

¢ National policy and planning leadership with the U.S. Office of Educational Technology

¢ National educational lechnonfgiy R & D partnerships between business and education
through the recently annou “Challenge Grants®

* Regional st2ff development and assistance for effective technology integration

* Grants for the local, planncd application of technology to suppost teaching and learning

¢ Distance learning programs, instructional video development, and others

The design of these programs was guided by extensive study and research with a great deal of
Kubhc input from the states. 1 fact, much of the language was derived from state policies that

ave proven themsclves over time. These programs incorporated in this legislation were
authorized and funded for FY 1995. However, the proposed recissions may eliminate the
opportunity for these programs to be implemenied and would cut other programs with already
esuablished effectiveness. If this happens, it is likely that many of these concepts will again be
introduced in new lelghluhn. In fact, some members of congress are already considering
legislation that would re-invent these programs,
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- Rather than rescinding the already minimal appropriation for educational technology, it is

O

suggested that Congress increase appropriation to the amounts authorized. Furthermore Congress
should introduce and support telecommunications policies and legislation that provide incentives
and special consideration for including education as one of the most critical components of the NII.
There is more than enough cvidence to justify a strong federal role in ensuring that all citizens have
access to information and education on the National and Global Information Highway. Itis clear
that the states alone cannot make this happen.
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